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A PREVUE OF NEW BOOKS . . . for Psychiatrists 


New Knowledge Fresh Procedures — Tested Applications 


DREAMS AND PERSONALITY DYNAMICS edited by Manfred F. DeMartino, 
Board of Cooperative Educational Services, Onondaga, New York. Fills a long-existing 
gap in the literature-—a truly scientific book based on experimental and clinical re- 
search in the field of dreams. Includes articles by eminent psychologists on studies 
pertaining to children, adolescents, adults, and almost all clinical categories. An 
authoritative work that will stimulate psychiatrists. psychologists, and all students of 
human nature to use dreams as another standard research technique. Publication 
date: September 1959 


COMMUNITY MENTAL HEALTH /, Margaret C.-L. Gildea, }} ashington lnt- 
versity School of Med., St. Louis. Over two decades of highly successful, professional 
experience have resulted in a NEW SYSTEM OF CLASSIFICATION 1) to solve the 
problems of mildly disturbed children 2) to prevent the development of more serious 
problems. Here is a GUIDE to less expensive and more efficient service. Dr. Gildea’s 
original 1, 2, 3, 4 classification system shows how to distinguish severely sick children 
from those with mild disturbance. She defines levels of emotional maladjustment and 
shows how distinetion can be made from simple observation in the normal social 
setting, the natural habitat of the child. i.e.. school and home, NOT CLINIC. Publica- 
tion date; March 1959, 180 pp... $5.00 


RECREATION IN TOTAL REHABILITATION 1, Josephine L. Rathbone. 
Columbia Univ., New York City, and Carol Lueas, Federation of the Protestant VW el- 
fare Agencies, Ine., New York City. A challenging new book designed to help students. 
recreation specialists, occupational therapists. social workers, nurses, administrators. 
and others who are interested in the general field of rehabilitation decide for them- 
selves what are the various potentialities of recreation for ill and handicapped 
individuals of all ages. Complete coverage of the subject. including 1) who should be re- 
sponsible for the worthy use of a patient's time 2) what kinds of activities are appropri- 
ate for each patient and 3) how wise programs of activities can be incorporated into 
treatment schedules under medical supervision. Publication date: May 1959 


THE DYNAMICS OF PSYCHIATRIC DRUG THERAPY edited by G. J. 
Sarwer-Foner, Queen Mary Veterans Hospital, Montreal. Canada. In April. 1958. 
the foremost authorities from the United States and Canada met for a Conference on 
Psychodynamics. Psychoanalytic, and Sociologie Aspects of the Neuroleptic Drugs in 
Psychiatry. Covers physiological effects, psychological implications, Ego defences and 
Ego structure. sociological determinants of behavior, transference and countertrans- 
ference aspects, and therapeutic aspects. Publication date September 1959 


THE PSYCHIATRIC: NURSE IN THE GENERAL HOSPITAL /y Mary A. 
Tudbury, Taunton State Hosp.. Taunton, Mass. With modern emphasis on mental 
health and rehabilitation of the mentally ill and the shortage of professional workers. 
the psychiatric ward of the general hospital presents a grave problem. Now for the 
first time an expert offers real, practical guidance to hospital and nursing service ad- 
ministrators in the general hospital and in fact to anyone interested in the institutional 
management and patient care of emotionally disturbed patients at the ward level. The 
qualifications, preparation, and “role” of the psychiatric nurse expert are clarified. 
Through the case method of presentation. it is shown how the services of this profes- 
sional member of the nursing team may be utilized. Pub. 58. 96 pp.. $3.50 
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Established 1916 
Asheville, North Carolina 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, 
rest, convalescence, drug and alcohol habituation. 
Insulin Coma, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and 
X-ray. 
Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
claims an all around climate for health and comfort. There are ample facilities for 
classification of patients. 
Wm. Ray GriFFIn, Jr., M.D. Mark A. GrirFin, Sr., M.D. 
Rosert A. GrirFin, M.D. Mark A. GriFFINn, Jr., M.D. 
For further information write APPALACHIAN HALL, Asuevitig, N. C. 


Fully Accredited 


NORTH SHORE 
HOSPITAL 


—for psychiatric treatment and research 


on the shores of Lake Michigan 


Care and WINNETKA, ILLINOIS 
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IN LONG-TERM, “BACK-WARD" PATIENTS 


WHO ARE WITHDRAWN AND APATHETIC 


66Previously withdrawn, sullen, and seclusive patients began 
to converse, take meals with other patients, and, in general, 


react to their surroundings. 99 


Gunn, D.R.: The Role of Trifluoperazine in the Treatment of Refractory Mental Patients, 
in Trifluoperazine: Clinical and Pharmacological Aspects, Philadelphia, 
Lea & Febiger, 1958, pp. 47-53. 


66¢...these patients, formerly dull, listless, lethargic and 
resistant to therapy, became active, ambitious, and productive 
in their work assignments, so that some could be released 

to active employment outside the hospital.99 

Brooks, G.W.: Definitive Ataractic Therapy in the Rehabilitation of Chronic 


Schizophrenic Patients: A Preliminary Report on the Use of Trifluoperazine, 
ibid., pp. 54-61. 


66 One of the striking features of [‘Stelazine’] is its dual 
capacity to act as an ataractic agent to calm aggressive 
patients and as a stimulant to stir passive, sluggish patients 


into productive activity and contact.99 


Kovitz, B.: Management of Psychotic Tension Symptoms with lritluoperazine: 
A Preliminary Report, thid., pp. 144-140 


Smith Kline & French Laboratories 


*Trademark for trifluoperazine, S.K.F. 


(10-| 


i 
i 
2 
= = 
“a 
be 


The following articles from TODAY'S HEALTH are 
now available in pamphlet form. 


ALCOHOLISM IS A DISEASE. A discussion by the Chairman 
of the A.M.A. Committee on Alcoholism. by Marvin A. Block, 
M.D., 8 pages, 15 cents. 

I AM THE WIDOW OF AN ALCOHOLIC. Three articles 
combined. by Virginia Conroy, 16 pages, 20 cents. 

HOW EXPERTS MEASURE DRUNKENNESS. A partial 
transcript of an actual courtroom case. by H. A. Heise, 8 pages, 
15 cents. 

BARBITURATES, BOOZE AND OBITUARIES. A discus- 
sion of the dangers of mixing alcohol and barbiturates. by Donald 
A. Dukelow, 4 pages, 10 cents. 

TWELVE STEPS FOR ALCOHOLICS. A frank discussion of 
the meaning of an alcoholic behavior. by Richard Lake, 6 pages, 
10 cents. 


These articles are available in one pamphlet for 50c 


ALCOHOLICS ANONYMOUS. Written from the standpoint 
of a member, the basic treatment procedures are described and the 
psychological problems confronting the alcoholic are discussed. 
ALCOHOL AND CIRRHOSIS OF THE LIVER. Relationship 
between alcohol, dict and cirrhosis. Increasing stress on nutri- 
tional differences. by Russell S. Boles. 

HOW TO HELP A PROBLEM DRINKER. Understanding the 
alcoholic’s capabilities, the necessity of help, causes of his con- 
dition. by Edward A, Strecker and Francis T. Chambers, Jr. 
THE TREATMENT OF ALCOHOLISM. Tracing the steps from 
convincing the alcoholic that he is sick through treatment and 
cure. by Lewis Inman Sharp. 

CONDITIONED REFLEX TREATMENT OF CHRONIC 
ALCOHOLISM. Its place among methods of treatment today, 
its development and correlation with personality factors. by 
Walter L. Voegtlin. 

INSTITUTIONAL FACILITIES FOR THE TREATMENT OF 
ALCOHOLISM. Comparative differences, in drinking, with the 
last century, new establishments and methods of treatment, lack 
of trained personnel. by E. H. L. Corwin. 
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a psychiatric case report a y ending, turn the page... 


the way back to being “part of things’ 


Acute schizophrenic on first admission — One week later—tension and apprehension visibly 
tense, hostile, agitated 38-year-old male— diminished — progress in work therapy encouraging. 
TRILAFON administered intramuscularly. 


One month after admission—tensions and anxiety under control with 
TRILAFON; emerging from isolation and taking active interest in surroundings. 


— 
4 


Psychotherapy initiated —patient less withdrawn and responding 
to direct approach; now receiving TRILAFON orally 12 mg. q.i.d. 


The smile of full participation—and 
the promise of an early discharge. 


THE PSYCHIATRIST 


for greater access to disturbed minds 


Dosage: Depending on the severity of the condition and 


response of the individual case, the dose is & to 16 mg. two 
to four times daily. Consult Schering literature for other 
indications, as well as for details on precautions and contra- 
indications 


Packaging: Tablets of 4 mg. and & mg., bottles of 50 and 500; 
16 mg., bottle of 500. REPETABS " —4 mg. in the outer layer 
and 4 mg. in the timed-action inner core, bottles of 30 and 
100. TRILAFON Injection—5 mg., ampul of 1 cc., boxes of 6 
and 100; 10 cc. vial, 5 mg./ce., boxes of 1 and 10. TRILAFON 
Concentrate — 16 mg./5 cc., bottle of 4 oz., with graduated 
dropper. TRILAFON Suppositories —4 and mg., boxes of 6 
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“Surprise Bath” used in colonial 
times to “restore the distracted to 
their senses.”’ Original wood 
engraving by John De Pol. 


Less than 200 years ago, the mentally ill were bled, purged, 
beaten and sometimes nearly drowned in efforts to restore 
them to their senses. 


The treatment of mental illness has progressed far beyond 
methods such as these. One of the major advances in psychiatry 
has come through chemotherapy—now an important factor in 
the treatment of mental illness, pioneered and developed 

with ‘Thorazine’. 


The importance of ‘Thorazine’ in psychiatry is twofold: 
(1) its continued widespread use has established it as a 
fundamental drug that can be used with confidence. and 
(2) it has led S.K.F. to the development of related drugs 
which offer the psychiatrist opportunities to help 

an even greater number of patients. 


THORAZINE’ 


chlorpromazine, S.K.F. 


iG) Smith Kline & French Laboratories 


*T.M, Reg, U.S, Pat, Off. 
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Clinical excerpts Use of meprobamate 
in chronic 
psychiatric .. 
patients | 


series 


SYMPTOMATIC IMPROVEMENT 
(hospitalized patients—all types) 


Meprobamate* 
; brought symptomatic by disease by symptom 
relief to 105 of 145 
| psychiatric patients DIAGNOSIS NO. OF | NO. SYMPTOM NO. 
; “representative PATIENTS | IMPROVED IMPROVED 
6 the entire SCHIZOPHRENIA 
PARANOID 7 2 SLEEP 
ospr 7 population, NON-PARANOID 45 34 DISTURBANCES 36 
70 of whom DEPRESSION 
ANXI 30 
obtained pronounced PSYCHOTIC 7 
to moderate relief. WEROTIC 16 10 TENSION 31 
ANXIETY STATE 9 8 
4 raffagnino. P. N., Friel, P. B. 
and Zotter, W. Ws CHARACTER DISORDERS | 15 — 
disord treated with 
OTHERS 16 13 OTHERS 
Connecticut M. J. 21:1047, 
Dec. 1957. TOTALS 145 105 TOTAL 116 


tRelief mainly in symptoms of anxiety, tension and insomnia. 


* 

»® *alleviates anxiety in chronic psychiatric 
1 OW patients « facilitates psychotherapeutic 
i rapport « improves disturbed ward be- 


havior « suitable for prolonged therapy 
/ ~ \ discovered and «no liver or renal toxicity reported « free 


ey introduced of autonomic effects. 
\ by 


the original meprobamate 


9, WALLACE LABORATORIES 
- New Brunswick, N. J. 
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SECTION ON 


FRED PLUM, 


Centrally caused respiratory facilitation 


Was first suggested to us by the unusually 
heavy breathing of several patients recover 
ing from the effects of transient exposures 


to acute anoxia. There was no carboxy 


hemoglobin, persisting anoxemia, cardiac 


disease, or pulmonary abnormality to stimu 
late a COMpensalory hyperpnea; vel several 
overbreathed themselves into clinical tetany 


while still in deep coma. Subsequently, the 


same respiratory pattern was observed in 


patients with hypoglycemia, severe head m 


juries, and acute cerebral vascular lesions 


Several of these patients were in younger 
age Zroups and Were completely free of 


cardiopulmonary disease 
| 


\utopsies showed 


severe brain stem changes, but cither the 


lesions Were too diffuse to attord spect 


conelusions on the neuroanatomy involved 


or the respiratory changes had not been 


quantitated adequately Deseriptions of 


“forced.” “heavy,” or “stertorous” breath 


ing in the case reports of patients with 


fulminating meningitis.’ basilar artery 
pontile hemorrhage,” and en 


cephalitis ® supported the impression that 
forced breathing ts a manifestation of brain 


stem dysfunction, However, neither quan 


public ition May 
Medi nc, 


Washinetor 


Received tor 1958 

From. the Department ot 
Neurology, University 
Medicine 

Phese studies were aided 1 
171 Fund of the 
Public Health 
the National 


Division of 


School of 


V Initiative 
state ot Washington, the | 


rants 


Service, and an annual grant fron 


Foundation for Infantile Paralysis 


Northwest 


Respirator and 


Rehabilitation 


Central Neurogenic Hyperventilation in Man 


M.D., and AUGUST G. SWANSON, M.D., Seattle 


titative studies of the hyperpnea nor any 


specific explanation for its cause could be 
found, 

Phe present study demonstrates that the 
forced breathing which accompanies certain 
kinds of brain lesions produces an intense 


hyperventilation. Furthermore, the hyper 


ventilation appears to be directly neurogent 


resulting from damage to specific regions 


in the central brain stem 


Material and Method 


Phe climeal and physiological findings in nine 


who developed severe hyperventilation dur 


course of acute central nervou Sten 


lisease are detailed. Contrasting data are pre ented 
on 25 other patients who had acute brain lesion 


but who lacked clinical | 


vyperventilation, briet 


summary of the pathological neuroanatomy found 


In six of the subjects with livperventilation is in 
cluded tor cor pleten 
Patients were selected fror the 


unit and medical 
Meticulou were sup 


plemented b appropriate clinical laboratory studi 


wards of the Kine County Heo 


pital clinical examinations 


Phe cardiovascular system was evaluated in detai 


nd, when imeaicated, the 


erum electrolyte Were 


letermined in order to assess extraneural factor 


influencing the respiration. Ten subjects, six wit! 
hyperventilation and four controls, cor plete 
LULOpsies 

Phe respirator pattern Was measured wath 
tram-gauge pneumograpl The carbon diox 
ension of the ul continuous zee 
with a Liston-Becker infrared COs ay zer; the 
alveolar carbon dioxide (PACQO ) was taken as the 
tue recorded at the end of expiration Cend-t 
olume) \rterial blood miple Wert ( 
in duplicate Phe arterial pll determined « 
treshly drawn blood at 37 C with a Coleman mi 
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chamber electrode attached to a Cambridge Model ss 

to the The arterial oxygen and carbo 

Center hoxice content were determined thy 
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A. M. A. 


Slyke manometric technique, and the arterial carbon 
dioxide tension (PaCOzs) was calculated from the 


Sinver-Hastings nomogram.’ The minute ventila 
tion was measured through a respiratory valve 
attached to a tight-fitting face mask and connected 
to either a Tissot or a Benedict-Roth spirometer 
Respiratory dead space for the males was estimated 
at either 150 or 170 cc. The combined dead space 
of face mask and respiratory valve was 
Alveolar ventilation was estimated by subtracting 
dead-space ventilation from minute ventilation 
The respiratory response to COs was determined 
by one of two methods: 1, The subject rebreathed 
his own COs from the spirometer, during which 
time PACQOs and breath-to-breath ventilation were 
measured, or, 2. the subject inhaled known con 
centrations of COs from a Tissot chamber for a 
period lasting from 5 to 10 minutes, during which 
time the PACQOs was continuously monitored. The 
periods of COs inhalation were not carried to the 
usual 20-30 minutes, because it was not desirable 
to prolong the intense hyperpnea in such severely 
ill patients. Constant ventilation of at least three 
minutes’ duration was obtained in determining the 
response to COs, and the minute ventilation, cor 
rected to BEPS (hody temperature and pressure, 
saturated with water), was calculated as the mean 
of the last three minutes 

Brains removed from patients at autopsy were 
fixed in 10% formalin sectioned coronally 
through the hemispheres at intervals of 1 em. and 
through the brain stem at intervals of 3-4 mm. Ap 
propriate blocks from the hemispheres all 
blocks from the brain stem were embedded in 
paratin. Sections from each block were = stained 
by the Weigert, Nissl, and hematoxylin-eosin 


methods. Details of the anatomical studies will be 


presented elsewhere 


CENTRAL 
HYPERVENTILATION 


ARCHIVES OF NEUROLOGY 


BREATHING PATTERNS IN CNS DISEASE 


AND PSYCHIATR) 


Observations 
I. Hyperventilation Associated with 
Pontile Lesions 


Clinical Observations—The clinical ap 
pearance of the respiration which excited 
interest in these patients consisted of a 
metronomically regular, moderately deep, 
rapid, and labored breathing pattern, which 
lasted for hours or days at a time (lig. 1). 
Inspiratory and expiratory phases of the 
respiratory cycle were equal in length, ex 
piration usually being active rather than 
passive. Clinical inspection of the respira 
tory abnormality suggested a profound hy 
perventilation, the hyperpnea resembling the 
breathing pattern seen patients with 
severe metabolic acidosis or in subjects per 
forming intense muscular exercise. Since 
the respiratory abnormality appeared to be 
an integral part of the neurological illness, 
it was called central hyper. entilation, 

The brief protocols in the “Appendix” 
list the salient clinical, laboratory, and path 
ological findings in the nine patients showing 
central hyperventilation. Abnormalities pres 
ent in any system which could have in 
fluenced the respiration are included in the 
summaries. Each patient had clinical evi 
dence of severe dysfunction at the pontile 
midbrain level. Stupor or coma was present 
in every subject at the time when the 
respiratory defect developed. Seven had 
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become unconscious suddenly or had been 
found in unexplained coma by their families, 
while two declined gradually into coma dur 
ing the first 48 hours of hospitalization. All 
nine were desperately ill, and only one 
patient, a woman with uminating (coal) 
gas poisoning, survived. 

Abnormalities in the pupils and extra 
ocular movements reflected) the centrally 
placed brain stem lesions. The pupils usually 
were fixed, were often unequal, and tended 
to be markedly constricted. The external 
eve movements showed skew deviations or 
dysconjugate motion, An anterior inter 
nuclear ophthalmoplegia was demonstrated 
by caloric tests in four subjects.” 

Except for a third nerve paralysis and 
a unilateral peripheral facial nerve paralysis 
in two patients, peripheral cranial nerve de 
fects were absent every patient had bilateral 
extensor plantar responses, and eight 
showed periods of bilateral decerebrate 
rigidity. Only one patient maintained bi 
laterally flaceid extremities throughout his 
hospitalization, but the neurological signs in 
the others fluctuated considerably and inter 
mittent flaccidity was frequent. Seven sub 
jects showed diffuse Hlaceidity at some time 
during hospitalization, Testing of sensation 
Was impossible 

Close attention was paid to the duration 
of hyperventilation and_ its relationship to 
other physical and neurological signs. In no 
patient did the hyperventilation last through 
out the entire hospital stay, although the 
respiratory defect, when fully developed, 
lasted from hours to days at a time, The on 
set of the hyperpnea coincided with the 
acute onset of other signs of brain stem 
disease in three patients, whereas in the 
others hyperventilation developed at varying 
points during their illness. Only three sub 
jects experienced hyperventilation for the 
first time within 24 hours before death, The 
development of hyperventilation could not 
be correlated with the development oft ab 
normal findings in the lungs, heart, or 
circulation. Elimination of respiratory ob 


struction by means of oral airwavs, careful 


HYPERVENTILATION 


patient positioning, and tracheotomy  (tw« 
patients) failed to alter the overbreathing. 

Except for coma bilateral extensor 
plantar responses, there was no single neuro 
logical abnormality that invariably accom 
panied central hyperventilation, Trismus, 
diffuse neuromuscular excitability, and ab 
normal posturing of the hands reflected the 
associated development ot tetany in at least 
three patients. Since hyperventilation in some 
patients developed in the absence of decere 
brate rigidity, the neural mechanisms 
facilitating the breathing were not identical 
with those which facilitate peripheral skel 
etal-muscle stretch reflexes. When hyper 
ventilation coincided with periods — of 
decerebrate rigidity, however, 1t was more 
intense than the hyperpnea which coimeided 
with periods of diffuse flaceidity. Further 
more. whenever the decerebrate rigidity 
increased in degree, respiration was simul 
tancously augmented. This merease occurred 
particularly during expiration 

Other respiratory abnormalities were fre 
quent in these patients Pwo had singultus, 
and six had periodic respirations of the 
Cheyne-Stokes type at some time during 
their illness. Periodic breathing, when it 
occurred, usually preceded central hyper 
ventilation, and the latter usually was as 
sociated with progression of the neurological 
ness. The quality of the Cheyne Stokes 
respiration observed in patients with pontil 
lesions did not differ from periodic breathing 
accompanying lesions in other parts of the 
brain. The eveles of hyperpnea and hypop 
nea appeared with a rhythmically spaced 
frequeney and showed great symmetry 
tween the crescendo the deerescendo 
phase of each evele (lig 1). The periodicity 
could be reduced or eliminated either by 
oxygen therapy or by carbon dioxide inhala 
tions (Fig. 5). Direct blood studies during 
the Cheyne-Stokes breathing were per 
formed on two subjects who at other times 
showed hyperventilation, Both showed find 
ings similar to those listed in Table 3 for 
the patients with periodic breathing, namely, 


a moder itely decreased or low normal 
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arterial oxygen saturation combined with 
a lowered PaCOs. 
Lumbar 


punctures were performed on 


all nine patients. Increased intracranial 
pressure was present only in the two sub- 
jects with cerebral hemorrhages. luids in 
the remainder were crystal-clear, the only 
abnormality being a moderate increase in 
protein content several. 

As might be expected, disturbances in 
body systems outside the brain were fre- 
quent, The clinical protocols summarize the 
abnormalities detected on the general med- 
The 


x-rays and the clinical examination of the 


ical examinations. descriptions of 
lungs are given in respect to the time that 
ventilation studies were performed. 
Ouantitative Studies.—Ta- 
bles 1 and 2 summarize the blood gas find 


Re s pirate ry 


ings and respiratory changes in these nine 
patients, Direct measurements confirmed the 
clinical impression of severe hyperventila- 
The rapid 


(28-38 per minute) ; the tidal volumes were 


tion. respiratory rates were 
comparatively deep, and the minute ventila 
tions and estimated minute alveolar ventila 
tions at rest ranged from one and one-half 
to more than four times the normal level. 
\rterial — blood demonstrated 
marked hypocapnia, with a mean PaCOs of 
24.2 mm. Hg, and alkalosis, 
pli of 7.48. 


analyses 


with a mean 


Pantie 1.—Alveolar and Arterial Blood Gas l'alues 


in Central Hyperventilation 


Arterial 


PACO : co PaCO, 
Case Mm. Hg Sat. ) mM L. Mm. Hg 
Normal 
idults, 


* Estimated from PACO 
estimated, 


content not 
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The hyperventilation could not be attrib 
uted to anoxemia, since the arterial oxygen 
saturations were essentially normal (mean 
94.5 vol. ©). As an additional check against 
anoxemia, 100 oxygen was given by mask 
to five patients: 
PACOs 


showed no significant changes in any. 


The breathing patterns, 
values, and ventilation volumes 

The central neural structures regulating 
respiration retained their sensitivity to addi 
tional reflex and chemical stimulation despite 
the considerable hyperpnea present at rest 
(Table 2). 
vigorous pinching of tendons increased the 
minute further 
PACQO,. This effect was achieved primarily 


Painful supraorbital pressure or 


volume and lowered the 
by increasing respiratory rate. 
The 


concentrations of 


effect’ on ventilation of increased 


carbon dioxide in_ the 
inspired air was measured in three subjects. 
Fach showed a marked increase in minute 
volume, primarily by increasing the depth 
When 


the ventilation during COs inhalation was 


rather than the rate of respiration. 


expressed as a multiple of the resting ven- 
tilation on air, the per cent of increase in 
breathing per millimeter Hg, rise in PACQOs, 


was less than in normals.*' This may have 
been the result of the high resting minute 
absolute increase in 


ventilation, since the 


ventilation millimeter rise in 
PACOns, 1.32 


proached closely the response which is ob 


per Hg, 


averaged liter, which ap 


tained when COs sensitivity is determined 


in normals at rest. Figure 2 illustrates 
graphically these respiratory responses in 


Case 2. 
Pathological Studies 


performed on six subjects who had cen 


Autopsies were 


tral hyperventilation. 
had 


extensive bronchopneumonia or pulmonary 


By the time death 


occurred, each suffered moderate to 
congestion, These complications were not 
different from the pulmonary findings en 
countered almost routinely at this hospital 
among nonhyperpneic patients dying in 
coma trom other causes. Three patients had 


serious heart lesions. The case protocols in 


the Appendix summarize the principal sys- 
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TABLE 2.—Respiratory Studies in Central 


Normal * 


Resting 


(respiratory frequency/min 12-16 36 


2 $s 30 22 
Ve (L/min., ventilation) 18.3 24.8 10.9 
Va (L/min., alveolar ventilation $.4-4.2 10.3 1 17.4 7 
PACO>», mm. Hg 37-39 21 


Response to 30% CO 


L/min/mm. 
Response to 5% CO, 


f 3s $1 

Vi 30) 

VA 235.4 474) 13.5 

L/min/mm. 2.02 1.20 1.44 
Response to pain 

VE 30.9 

Va 21.2 

PACO 17 l It 
Response to 100°) oxvger 


1 
Vi 
Va 

PACO 


18.9 pparet 25.0) 


10.4 17.6 7.8 


* Based on estimated body surface 


t Increase in liters of alveolar 


ventilation per? ute p 
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temic abnormalities found in the general 
autopsies. 


examinations of the brains showed necro 
sis of the central portion of the pons in 
five cases and compression of the pons in 
the sixth. The necrosis in four brains was 
due to occlusion of the medial perforating 
branches of the basilar artery in association 
with a thrombosis or an embolus of the mid 
pontile portion of the basilar artery. In two 
brains hemorrhages had originated above 
the tentorium and produced incisural hernia 
tion with midbrain compression and central 
midbrain-pontile hemorrhage. One of the 
four brains showing basilar artery thrombo 
sis also contained an acute hemispheric 
infarction. In the remaining three specimens 
the lesions were confined to the brain stem. 

The four brains presenting necrosis of 
the medial pons provided the most discrete 
changes for anatomic analysis. The full 
anatomic details of these four cases, along 
with additional cases in which hyperventila 
tion was documented clinically, will be pre 
sented elsewhere. The medial basis pontis 
was partially necrotic, and the lesions ex- 
tended to include large portions of the 
medial pontile tegmentum dorsally as far 
as the aqueduct. Laterally, the basis pontis 
showed necrosis, which was variable in 
extent. Dorsolaterally placed structures, in 
cluding almost the entire lateral pontile 
tegmentum, were largely spared, usually on 
both sides. In no instance did the necrotic 
area extend caudally farther than a_ level 
+5 mm. above the pontomedullary june 
tion. In one brain, where an embolus had 
lodged in the basilar artery, a 1 mm. area 
of central necrosis, interposed between the 
red nuclei, was the only damage found above 
the midbrain-pontile junction (Fig. 3). 
Thus, the lesions common to all these brains 
involved major parts of the corticospinal 
tracts in the pons, and the basal pontile 
nuclei, particularly medially, and variable 
amounts of the medial pontile reticular for 
mation, the medial lemniscus, and the medial 
longitudinal fasciculus. The lateral pontile 


reticular formation, the vestibular nuclei, 
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Fig. 3.—Myvelin sections of the brain stem in Case 
9 There were no lesions at the pontomedullary 
junction, The demvyelinated areas in Sections 2, 2, 
and 4 are evident. In Section 5 there was a sub 
macroscopic area of necrosis interposed between 
the red nuclet 


and laterally placed fiber tracts were largely 
or cf mmpletely spared. The medulla oblongata 
and the caudal end of the entire pons were 


spared in every. case. 


II. Respiratory Changes with 
Nonpontile Lesions 


Both the clinical and the pathological ob 
servations summarized in Section | indicated 
extensive damage to the medial pons in 
subjects who had the metronomic tachypnea 
that was called “central hyperventilation.” 
Similar patterns of breathing were not clin 
ically observed in any of a large group of 
patients in this hospital in whom autopsy 
showed brain lesions sparing the pontile 
region, Many of these latter subjects, how 
ever, had cardiopulmonary abnormalities 
that were as extensive as those which were 
found in subjects with central hyperventila 
tion. Hence the abnormal breathing pattern 
of central hyperventilation appeared to be 
specific for patients with pontile disease. 

As an additional check on the specificity 
of the respiratory abnormality in pontile 
disease, blood gas studies were performed 
on 25 patients with cerebral infarction in 
volving various parts of the brain but spar 
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ing the pons. Most of these control subjects 
were elderly, and many were seriously ill 
with brain lesions, producing marked neu 
rological impairment, As was the case in 
selecting cases with central hyperventilation, 
patients with clinical anoxemia, frank con 


gestive failure, or extensive pneumonitis 


were excluded. Even with the precautions, 
it was almost impossible to find persons with 


significant cerebral) vascular disease who 


were completely free of manifestations of 
cardiopulmonary disease. The incidence of 


latent cardiopulmonary problems at 


least as great in the controls as was en 


countered among the patients with pontile 


lesic Ms. 


Among the 25 control patients, the neu 


rological lesions were localized by clinical 


examination in 21 and at autopsy in 4. The 


clinical differentiation of disease the 


anterior from disease the posterior 


cerebral circulation was difficult: in) some 


patients, particularly when bilateral neu 


rological signs were present. live patients 


TABLE 3.—AIrterial Blo 


grain stem lesions 

Akinetic 
CBLL hemorrhage 
5 M R. post. inf. CBLI 
AkKinetic mute 
Akine 
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tik 


Mean 
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! ret 


spheric lesion 
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d Gas Studies in Cerebral Infarction with \ 
Respiratory Abnormalities 


had brain stem infaretions: Two showed 
akinetic mutism due to presumed dienceph 
alic lesions, and three had lateral medullary 
had bilateral 


patients had 


syndromes. Seven patients 
hemispheric lesions, and 11 
massive unilateral hemispheric lesions. Two 
of the patients with brain stem disease, five 
of those with bilateral hemispheric disease, 
and one subject with unilateral hemispheric 
disease had Cheyne-Stokes breathing at the 
time of study. Arterial bloods were drawn 
from the periodic breathers throughout the 
apneic and hyperpneic phases of a respira 
tory evele. 

Table 3 lists the results of arterial blood 
gas analyses for the control patients with 
regular breathing, and Table gives 
values for the control patients with period 
breathing. Several patients in both groups 
anoxemic, this 


were moderately Despite 


potential respiratory stimulus, the mean 
values for both carbon dioxide contents and 
PaCOs were significantly (P<0.001) highe: 


among the controls than among the subjects 


Ippaurent 


thrombu 93.7 4 | 


10) 22.8 
7.43 


mee 
| 
: 
a 
pace 
Case Age Lesion Sat pil mM/L Mim. 
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hig 4.—The individual PaCQ, plots and the 
mean Oxygen saturation and arterial pH values in 


the middle three groups include patients with both 
regular and periodic breathing. Thus, values on 
ubjects with periodic breathing appear twice in 
ti hgure The tables should be consulted for 


with pontile lesions (Table 1). The mean 
arterial pH was lower in each control group 
than the mean pH found in central hyper 
ventilation. No controls were found with 
the severe hypocapnia sometimes observed 
in central hyperventilation. Indeed, as Fig 
ure 4 illustrates, there was very little overlap 
in individual PaCQO. values between the 
hyperventilation and the control groups. 
\Ithough significantly different from. the 
values observed with central hyperventila 
tion, the mean PaCO. of subjects with 
cerebral vascular disease was lower than is 
normally found healthy young adults. 
The mean pli was elevated toward the 
alkalotie side, and the mean oxygen satura 
tion was on the low side of normal. It ts 


our impression that thes« changes reflected 
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the frequent association of subclinical. cir 
culatory and pulmonary abnormalities with 
cerebral vascular disease. Several patients 
in each control group had quite normal 
arterial COs tensions. It appeared unlikely 
that hyperventilation was neurogenic in 
others among the controls with apparently 
identical brain lesions. 

More extensive studies on the complex 
problem of Cheyne-Stokes breathing in 
patients with neurological disease will be re 
ported subsequently. Data are presented 
here only to indicate that when periodic 
breathing is corrected, central hyperventila 
tion does not ensue. Table 4 indicates that 
subjects with periodic breathing frequently 
were anoxemic. Figure 5 illustrates the 
phasic changes which take place in Cheyne 
Stokes respiration and the alterations pro 
duced in the blood gases when periodic 
breathing is ameliorated by either Oy or 
CQO» inhalations, During periodic breathing 
a relative anoxemia and a normal carbon 
dioxide tension combine to initiate hy 
perpnea, which rapidly produces a normal 
oxygen saturation and hypocapnia. At this 
point apnea develops, during which the 
PaCO. rises and anoxemia recurs. [re 
venting anoxemia by oxygen administration 
and preventing hyperventilation apnea by 
CQO. administration both eliminate periodic 
ity in respiration.'' Also, during oxygen 
administration the arterial carbon dioxide 
tension remains above the levels usually 
associated hyperventilation apnea,!* 
while during CQ. administration the arterial 
oxygen saturation often is maintained above 


the anoxemic range. Either) gas given 


Cerebral Infarction with Pertodic Breathing 


PaCO, 
Sat pul mM/L Mm. Hg 


03 M Akinetic mute 7.46 18.0 33 

7 M Midbrain & L. hemisphere sH.1 7.48 20.2 30 
i 6s M L. hemiplegia; R. hemiparesi 93.5 7.36 19.6 il 
K. hemiplegia; bilat. signs 751 19.8 31 
\ 72 M Hilat. hemiparesi 03.9 7.45 22.5 3s 
M L.. hemiplegia; R. hemiparesi 18.3 34 
Bilat. hemiparesi 7.45 18.1) 31 
RK. hemiplegia S4.0 7.51 22.5 
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Fig. 5 Studies on Case 6 | Table 4). Note that period breathing disappeared more promptly 
with COs stimulation than it did after correc Hon of anoxemia. Similarly, Cheyne-Stokes respira 
tion more promptly reappeared when COs stimulation was removed. ‘Te arterial blood values 
were obtained by direct analysis, since infrare: alveolar air analysis (PACO:) and oximeter 
readings give only approximate figures 


therapeutically, theretore, tends to correct 


the blood gas abnorm: itv in the other which 
predisposes to 


phasic respiration, 


Comment 


The clinical and pathological findings in 


atients showing central 


that the 


hyperventilation 


all indicate respiratory abnormality 


is a response to medial pontile damage, ‘The 


specificity of pontile lesions in producing 


central hyperventilation Is mphed by the 
lack of comparable abnormalities either 
breathing patterns or respiratory blood gas 


contents among patients with vascular 


lesions elsewhere in the brain. 


\lthough hyperventilation associated with 


pontile lesions is most easily explained by 


assuming that it is directly neurogenic, 


evidence to support this still 


incomplete, In 


assumption 1S 


other words. it is possible 


that deep brain stem damage may induce 


Plum—Szanson 


pulmonary and circulatory changes, which 
Such an 


indirect: mechanism might explain the m 


in turn, stimulate the 


respiration, 
permanence of hyperventilation in thes 
subjects. 


Anoxemia and metabolic acidosis wer 
eliminated 
the blood arterial pli must 
fall to approximately 7.20 before 


2 
acidosis, !4 ) 


causes of hyperventilation by 


studies. (The 
res] 


tion stimulated by Broneche 


pneumonia of the degree found thes: 


patients does not ordinarily produce marked 


hyperpnea unless inoOXenia 1s also present 


Subclinical congestive heart failure and 


paired circulation through the lower brain 


stem are two other potential cause ot 


hyperpnea, Which are more difficult to 


our. 


The combination of oa normal oxygen 


saturation and a decreased content of « 
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dioxide in the arterial blood is also 
4.15 Tn this latter 
tate, hyperpnea may be present in_ the 


bon 


found in cardiae dyspnea. 


absence of elevated systemic venous 


The weight of evidence indicates 


Pressure 
that the dyspnea is primarily a symptom of 
ulmonary engorgement.'* Harrison and 
his associates demonstrated that both 
pulmonary and systemic venous congestion 
stimulate breathing through retlex mecha 
nisms. When engorgement is produced 
experimentally in either the lungs or the 
inferior vena cava, the ventilation increases 
immediately. The respiratory response to 
both conditions is prevented by severance 
of the vagus nerves 

\ specific pulmonary reaction occurring 
only with pontile lesions would lave to be 
postulated if pulmonary congestion were 
the cause of central neurogenic hyperventila 
tion. tlowever, studies in) experimental 
animals and humans indicate that neurogenic 
pulmonary edema is not a selective response 
pontile lesions.'"*?! The autopsies on 
patients with central hyperventilation all 
showed at least some pulmonary congestion, 
but this was no more than is observed 
almost routinely in other severely ill, but 
nonhyperpneie patients. Also, Case 1 had 
no clineal evidence of any pulmonary con 


ves lon 


n spite of marked hyperventilation, 
iid central hyperventilation has been ob 
served clinically by others in young persons 
with brain stem lesions without evidence of 
heart or lung disease.’** A final point 
agamst hyperventilation being secondary to 
pulmonary changes is that the breathing 
detect occasionally appeared simultaneously 
with the onset of the other neurological 
signs, and before any significant pulmonary 
changes had time to develop. All these 
reasons make it improbable that congestion 
of the lungs was responsible for the hyper 
ventilation 

Keduced blood tlow through the respira 
tory centers ts another possible explanation 
for central hyperventilation accompanying 
pontine lesions. Schmidt ** demonstrated 
experimentally that when the cerebral blood 


How is reduced, respiration inereases, and 
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vice versa. Schmidt's observations were 
made during acute experiments. Data on 
the respiratory effects of a chronic reduction 
in cerebral blood tlow are fragmentary and 
require inference. Three of the patients 
with cerebral vascular disease studied by 
Shenkin et al.2* had cerebral blood flows 
reduced to below 35 ce/100 gm/min, No 
comment was made of any respiratory ab 
normality, but all three were hyperven 
tilated, as indicated by markedly lowered 
arterial carbon dioxide contents. Data on 
the systemic circulation these subjects 
were not given, but jugular venous carbon 
dioxide contents were below normal. With 
a low jugular CO, content, capillary. stasis 
producing an elevated pCOx at the respira 
tory centers could not be inferred. There 
fore, the reduced cerebral blood flow mas 
have been significant in causing the hyper 
ventilation. Descriptions of the brain le 
sions .in these patients were not supplied 

\nother illness in which hyperventilation 
with respiratory alkalosis is often seen ts 
hepatic coma.*” Indeed, the clinical picture 
of both the respiratory pattern and_ the 
neurological abnormalities in severe hepatic 
coma is similar to that seen in our cases 
of basilar artery thrombosis with central 
hyperventilation. The cerebral blood flow 
is depressed consistently “6 in the coma ot 
liver disease. Hlowever, there is no present 
evidence as to whether the reduced cerebral 
blood flow is the cause or the result of 
the hyperventilation, 

It is evident that circulation to the brain 
stem is impaired patients with basilar 
artery thrombosis. The increased intra 
cranial pressure and brain displacement 
which occur in patients with cerebral hemor 
rhages probably produce the same effect. 
On the other hand, there is nothing to 
suggest that the cerebral blood flow is re 
duced after anoxia or encephalitis, 
although hyperventilation seen in beth 
these states. Also, basilar artery disease 
producing lesions outside the medial pons 
has not been found to produce manifest 
hyperventilation Reduced cerebral blood 


flow may explain some instances of central 
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neurogenic hyperventilation, but it does not 


appear to be the cause in every case. 
Whether secondary to circulatory change or 
not, still be 
neural activity to produce hyperpnea, and 
that 


supramedullary 


there must increased central 


our present view is this increased 


activity is rather than 


directly medullary in origin, In spite of 
the marked facilitation of both inspiration 
and expiration in central hyperventilation, 
the respiratory centers retain their rhyth 
micity and their sensitivity. additional 
both and 


reflex origin. This pattern differs markedly 


respiratory stimuli of chemical 
from that seen with medullary respiratory 
failure, where early impairment of rhyth 
micity ( Fig, 1) is followed by progressive 
insensitivity to chemical stimuli and, sub 
sequently, unresponsiveness to reflex stimu 
lation.** 

ull counterparts to the prolonged, intense 
humans with 


hyperventilation found in 


pontile lesions have not been found im 


reports of work on respiratory neurogenesis 
in animals. In acute experiments in cats 


with midpontile transections,?* normal re 


spiratory patterns and normal arterial blood 


gas values were maintained. —Apneusis, 
which bears no apparent physiological 


similarity to central hyperventilation, was 


associated with progressive — respiratory 


acidosis. Although respiratory acceleration 
is produced in cats by stimulation of the 
dorsolateral pontile reticular formation," 
blood gas studies on such preparations are 


Ngai Wang did 


observe “marked hyperpnea and tachypnea”™ 


presently lacking. and 
during the course of electrolysis of these 
dorsolateral pontile areas. The same work 
ers found no definite respiratory changes 
when they placed relatively large electrolyti 
lesions reticular 


medially the pontile 


formation. In acute experiments our 
own laboratory, the placement of discrete 
electrolytic lesions in this area of the medial 
pontile tegmentum has also failed to produce 
significant respiratory alterations. 
Formulation of the exact neurogenesis of 
still 


both because of the lack of experimental 


central hyperventilation is tentative, 
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human 
abnormality and because of the caution re 


counterparts to the respirator, 
quired in drawing physiological inferences 
from human pathological material. Ther 
was a considerable similarity between the 
anatomy of the pontile necrosis in Cases 
+, 5, 6, and 9 with central hyperventilation 
and the anatomy of lesions associated with 
decerebrate rigidity in both humans *? and 
experimental The 


sometimes 


animals.*! fact that 


central hyperventilation devel 


oped in the absence of spasticity of th 
that the 
hyperpnea was merely a decerebrate rigidity 
Nevertheless, both — the 
clinical and the pathological studies dem 


extremities excluded the concept 


of respiration. 
onstrated a close relationship between th 
neural mechanisms facilitating respiration 
and the mechanisms facilitating reflex tonus 
in skeletal musele. Structures in the medial 
pons must be regarded as at least indirectly 
inhibitory to respiration, therefore, and it 
is our surmise that the critical areas lie 
the medial pontile reticular formation 

It is our hypothesis that central neur 
gemie hyperventilation in man results fron 
the uninhibited both th 
inspiratory and expiratory centers the 
medulla by the lateral pontile reticular 
formation and by laterally located descend 


ing neural pathways. 


stimulation of 


It is possible that this 
stimulation Operates primarily through cen 
tral facilitation of afferent respirator, 
reflexes coming from the vagus and fre 
somatic sensory pathways. 

We are not yet certain whether or not 


less severe degrees ot neurogenic hyperve 1 
tilation result’ from) suprapontile lesions 
man. .\ 
that 


recent communication 
bilateral disease of th 


cerebral hemuspheres show both a moderate 


COTM luc 


patients with 


neurogenic hyperventilation and an exag 


gerated respiratory response to phy siological 


stimuli.** reasons for not drawing 
such) conclusions from our own data 
are indicated above. It is) well) known. 


however, that most patients with Cheyne 
Stokes respiration are hyperventilated with 
respect) to 


carbon Evidence 


date is not sufficient to determine whethx 
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this stimulation invariably has its origin in 
cardiopulmonary defects or whether neuro 
genic factors may at times provide the 
necessary impetus. The greatly increased 
frequency of Cheyne-Stokes breathing in 
patients with bilateral cerebral or brain 
stem disease favors the assumption that at 
least some cases of periodic respiration have 
a direct neurogenic component. 


Summary 


(Quantitative analyses of the respiration 
in nine patients with acute brain stem 
disease demonstrated a true, and apparently 
neurogenic, hyperventilation. Minute alveo 
lar ventilations were increased from one 
and one-half to four times the normal rest 
ing level, and there was a_ profound 
hypocapnia with arterial alkalosis but no 
anoxemia. The respiratory responses to 
reflex and chemical stimuli were preserved. 
Clinical observations indicated severe dys 
function of medially placed pontile struc 
tures Autopsies demonstrated — medial 
pontile destruction in five subjects, with 
indirect damage to this area in a_ sixth. 
I:xtraneural abnormalities were insufficient 
to explain fully the respiratory change. 

Control studies on 25 patients with acute 
vascular lesions of the hemispheres or the 
brain stem outside the pons showed mild to 
moderate reductions in| PaCOs several. 
These mild abnormalities were interpreted 
to be the results of moderate cardiopul 
monary abnormalities which almost univer 
sally accompany cerebral vascular disease. 
Phere was almost no overlap between the 
PaCQs values obtained in the controls and 
those obtained in the pontile group. 

It is our hypothesis that structures in 
the medial pontile reticular formation of 
man are at least indirectly inhibitory to 
respiration, Central neurogenic hyperven 
tilation would thus result from the un 
inhibited stimulation of the medullary 
respiratory centers by the lateral pontile 
reticular formation and laterally placed 
descending neural pathways. This stimula 


tion may act primarily through the central 


facilitation of afferent respiratory reflexes 


$46 


coming from the vagus and from somatic 
sensory pathways. 

Mrs. Betty McGowan and Mr. Charles Donald- 
son gave technical assistance. Dr. Raymond Hain 
assisted us in the preparation and interpretation 
of the pathological material 


Division of Neurology, University of Washing- 
ton School of Medicine 


REFERENCES 


1. Smith, H. V.; Norman, R. M., and Urich, H.: 
The Late Sequelae of Pneumococcal Meningitis, J 
Neurol. Neurosurg. & Psychiat. 20:250-259 (Nov.) 
1957 

2. Eschwege, | Generalized Moniliasis with 
Localization in the Brain, A. M. A. Arch. Neurol 
& Psychiat. 79 :250-263 (March) 1958 

3. Kubik, C. S., and Adams, R. D.: Occlusion of 
the Basilar Artery—a Clinical and Pathological 
Study, Brain 69:73-121 (June) 1946 

4. Fang, H. C. H., and Palmer, J. J.: Vascular 
Phenomena Involving Brainstem Structures: A 
Clinical and Pathologic Correlation Study, Neu 
rology 6:402-419 (lune) 1956 

5. Steegmann, A. T.: Primary Pontile Hemor- 
rhage with Particular Reference to Respiratory 
Failure, J. Nerv. & Ment. Dis. 114:35-65 (July) 
1951 

6. Harrop, G. and Loeb, R. Uncompen 
sated Alkalosis in Encephalitis, J. A. M. A. 8&1: 
452-454 (Aug. 11) 1923 

7. Singer, R. B., and Hastings, A. B.: An Im- 
proved Clinical Method for the Estimation of 
Disturbances of the Acid-Base Balance of Human 
Blood, Medicine 27 :223-242 (May) 1948 

& Nathanson, M.; Bergman, P. S., and Ander- 
son, P. |. : Significance of Oculocephalic and Caloric 
Responses in the Unconscious Patient, Neurology 
7 :829-832 (Dec.) 1957 

9. Tenney, S. M Ventilatory Response to 
Carbon Dioxide in Pulmonary Emphysema, J. Appl 
Physiol. 6:477-484 (Feb.) 1954 

10. Alexander, J. K.; West, J. R.; Wood, J. A., 
and Richards, D. W.: Analysis of the Respiratory 
Response to Carbon Dioxide Inhalation in Varying 
Clinical States of Hypercapnia, Anoxia, and Acid- 
Base Derangement, |. Clin. Invest. 34:511-532 
(April) 1955 

Il. Pitt, G. N.; Pembrey, M. S., and Allen, 
R. W.: Observations upon Cheyne-Stokes’ Respira- 
tion, ‘Tr. Med.-chir. Soc. Edinburgh 90:49-82 
(March) 1907 

12. Douglas, C. G., and Haldane, |. S.: The 
Causes of Periodic or Cheyne-Stokes Breathing, 
|. Physiol. 38 :401-419 (June 15) 1909 

13. Kety, S. S.; Polis, B. D.; Nadler, C. S., and 
Schmidt, C.F The Blood Flow and Oxygen 


Vay 1959 


. 


CENTRAL NEUROGENI 


Brain Diabetic 
Invest. 27 :500-510 


Consumption of the 
Acidosis and Coma, |. Clu 
(July) 1948 

14. Harrop, G. A Phe 


Dioxide Content of 


and Carbon 
Venous Blood 
in Normal Individuals and in Patients with Anemia 
and Heart Med. 30:241-257 
( Sept 1) 


Arterial aml ot 


Disease, | 
1919 

15. Fraser, F. R.; Harris, C. | 
Linder, G. C Arterial 
in Cardiac Dyspnoea, Quart. J 
1928 

16. Fishberg, A. M Heart 
Philadelphia, Lea & Febiger, 1940 

17. Harrison, T. R.; Calhoun, JT. A 
G. F Wilkens, W. F., and Pilcher, ¢ 
in Congestive Heart Failure: X\ 
Chemical Factors the 
Breathing, |. Clin. Invest. 11 

18 Harrison, T. R 
J. A., and March, J. P.: Congestin 
XVII Phe Mechanism of Dysp 
Arch. Int. Med. 50:690-720 (Novy 

19. Sarnoff, S. J., 


modynamics and Pulmona dema: UL. The 


Exper 


Hilton, and 
Dioxide 


Med. 22 


Pressure 
1-20 ( Oct.) 


Carbon 


Failure, Ed 


( ullen, 
Studie 
Retlex Versus 
Production 

133-154 
Harrison, \W 

Failure 
Exertion, 
and Sa Neuro 
Role 


levation of 


rnott, 


Pathway 


\ 


of Sympathetic 
Pulmonary and 
lowing the Intracisternal Injection of 
6:51-62 (July) 1952 
0. Gamble, J. E., and Patton, H. D.: Pulmona 
ma and Hemorrhage fron 
s, Am. J. Physiol 
21. Baker, A. B Pohomyelitis: 16 
Edema, Neurology 


iscular Pressure Fol 
Fibrin, Cireu 


lation 


Lesions in 
March) 
\ Study 
743-7560 ( Nov.) 


Pree pti 
172 -623-631 1953 
of Pulmonary 
1957 


Influenzal Lancet 


1058 


Dubowitz, \ 
1 :140-141 (Jan. 18) 


3. Schmidt, ¢ I Phe 


neephalitis, 


Cerebral 
Blood-Flow on Respiration he Respiratory 
Responses to Changes in Cerebral Blood Flow, Am 
1. Phystol. 84:202-222 ( Feb.) 

24. Shenkin, H. A Novak, Golubott, | 
Sotfe, A. M., Bortin, | Phe 
\cing, 
the Cerebral Circulation, | vest. 32 :459-465 
1953 


and o 


\rteriosclerosis, and ypertension upon 
June ) 
25. \ Poppell, | \\ 
, and Roberts, kK. | Respira 
Hepatic Coma, A. M. A. Arch 


762-767 1956 


Vanamee, P.; Glicksman, 
\. S.; Randall, H. 1 
Alkalosis in 
Int. Med. 97 
Fazekas, J. F.; Ticktin, H. 1 ehrmantraut, 
W. R., and Alman, R. W.: Cerebral Metabolism in 
Insufficiency, An | Med. 21 :843-849 
1956 


tory 


( June) 


Llepati 
( Dec ) 
27. Plum, F., and Swanson, A. G 
in Central Regulation of Respiration in 
Convalescent Poliomyelitis, A. M. A. Arcl 


& Psychiat. 80:267-285 (Sept.) 1958 


Abnormalities 
Acute and 
Ne ure 


Plum—Swanson 


VTTILATION 


Ventilation St 
on Pontile and Medullary Cats, Am. Physiol 
190::356-300 ( Aue.) 

29. Ngai, S. H., and Wang, S. C 


) ) 
vai, . Puimomnary 
1957 

Organ 


of Central Respir Mechanisms in the Brain 


Stem of the ¢ ization by Stimulation 


ind Destruction, Physiol 190 2343-349 
(Aug.) 1957 


30. Scott, M., Decerebrate 
Ponic Extensor a 
\rteryv, Arch 
Nov.) 1940 
Decerebrate  Rigidit 
March) 1947 


rrchtield, | and 


sign ot Ok 
clusion of the Basile Neuro 
Psvehiat. 44:1102-1108 
31. Ward 
Neuropl 
Hevm: Sieke 
ateral Cerebral 
Neurolo 


on Respirator 


694-700, 1958 


Sensitivity, 


33. Harrisa ah the Cireu 


Baltimore, Company 1939 


Appendix 


CA r-old woman 


flaceid, wil alter removal tro 


a gas-filled root four hour later In 


lateral decerebrate rigid ind hyperventilation 


were observed | pressure was 120/70 
Hye; lu vere clear. The 


spasticity 


following day 
normalities were 
and she bes ti u he recovered, witl 


neurological climeal diagnosi 


an acute 
CCT bral 


180/100 1 


blood pressure 


conscious but 


left he iples t x-rav showed clear lung 


Wan enlar t wo days later he suddet 
SCLOUIS ! cloped opisthotone 

hyperventil flow } were constricted 


pronounced on the |e 


jaws were clamped it, and there was 


decerebrat 


ys were clinically cle 


Death occurred 
hours later 


a large night cerebt 


hemorrhage compression, parti 


ularly of 1] was moderate 
enlarged \ Iwi 3 yn Phere Wil 


fibrosis of ntricular wall Phe con 


bined weight of was 870 gm., and sect 


revealed Of posterior pulmor 


congestion were unremarkable 


Case 3 5. ir-old man suddenly collapse 
unconscious pressure was 180/100 mn 
Hg, 


lation and hevne 
still 


alternated between hypervent 
He had 
bilaterall 

Babinst 
clear, but ba 
blood 


Stoke respiration 


neck and left hemiplegia with 


creased reflexes and bilateral 


sign ie were originally 


rales later \ he spinal fluid wa 


i 
— 
) 
right 
wa 
‘ 
” 
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lwo days later he had sustained hyperventilation, 


ew deviation of the eves, and alternating periods 


bilateral and diffuse flac 
iit Hyperventilation persisted for a week, and 
(Table 1) 
nges on the third and eighth hospital days. He 
10th day 


was found on the anterior communicating 


decerebrate rigidity 


ratory studies showed similar 


ed on the \t autopsy, a ruptured aneu 


tet Ihe resultant cerebral hemorrhage had 
roduced midbrain) compression and extensive 
emorrhages of the central pons and midbrain. The 
eart and kidneys were normal. The lungs com 
lined weighed 1,450 em. and presented broncho 
preumonia and pulmonary edema 

Case 56-year-old man had diabetes for 


ht years and a blood pressure of 180/90 mm. Hg 


one year before admission. He was admitted with 


veneralized weakness and vomiting. During his 
first 24 hours in the hospital left hemiplegia de 
veloped. Cheyne-Stokes respiration was present 
lhe tollowing day he was comatose, had a skew 
leviation of the eves, and was flaccid. Rales were 


noted at both lung bases. The BUN was 74 me. % 
after ad 


He died 


Hyperventilation was observed days 


ission and again 24 davs after admission 


on the 26th day. Autopsy showed a thrombus in 
the nudportion of the basilar artery with infarction 
of the central pons and midbram and in the right 
erebral hemisphere. The heart was moderately 


enlarged, and there were old occlusions of the right 


and left coronary arteries, with an acute left 
interior myocardial infaret. The lungs showed 
only moderate posterior hyperemia and edema 


lhere were bilateral nephrosclerosis and agonal 


hemorrhagic duodenitis 


(asp 5.—A 57-year-old man suddenly lost con 
ciousness. The blood pressure was 122/78 mm 
lly, and the patient was comatose and had hyper 
ventilation on admission. There were bilateral 
trismus and extensor rigidity, more pronounced on 


the left than on the right. The eves were directed 


straight ahead, the right pupil being larger than 
the left. The chest x-ray showed clear lung fields ; 
clineal examination showed only seattered chest 
rhoneli. The BUN was 14 mg. %. By the fourth 
day the neurological picture changed to diffuse 
flaccidity, but hyperventilation remained. His body 


temperature dropped to 93> F. Bronchopneumonia 


developed, but he survived five more days 


\utopsy showed a fresh thrombus occluding the 


basilar artery from just above the origin of the 
superior cerebellar arteries to its rostral end. There 
pons, extending up 
into the left 


Che heart was normal except for minimal coronary 


was central necrosis of the 


through the midbrain and 


itherosclerosis. The lungs showed confluent 
bronchopneumonia and posterior congestion. Aside 
from an acute hemorrhagic duodenitis, the rest 
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of the 
was noncontributory 


examination, which included the kidneys, 


Case 6.—A 69-year-old man had symptoms of 


intermittent basilar weeks 
For 24 hours he was drowsy and showed diffuse 


weakness. On 


insufficiency for six 


was obtunded but 
responded to simple commands. He had Cheyne 
Stokes breathing; the extremities were bilaterally 
paretic particularly on the right, and the Babinski 
sign bilaterally. The blood 

was 140/75 mm. Hyg; the lungs were clear 


admission he 


was elicited pressure 


Three 


days later he became unresponsive and showed 


central hyperventilation. Spasticity failed to develop, 
although stretch reflexes were bilaterally increased 


There was a skew deviation of the eves with an 


anterior internuclear ophthalmoplegia. Examination 


of the lungs showed diffuse rales posteriorly, A 


The BUN 


He died eight hours after study 


chest x-ray was unsatisfactory was 26 


mg. % 


At autopsy the left vertebral artery was found 


to be thrombosed and the basilar artery severely 


Scattered 


fresh necrosis were found in the central 


caleified and partially occluded small 


areas ol 
portions of the rostral pons, midbrain, and thalamus 
The heart 


weighed 520 em. and showed moderate 


occlusion There 


The 


combined 


coronary atherosclerosis without 


was passive congestion of the liver lungs 


were well aerated but weighed 1,260 em 


and showed posterior congestion The kidneys 
showed moderate hyalinization of the renal arteri 
oles with occasional fibrosed glomeruli 

Cask 7.—A 70-year-old man suddenly became 


Cheyne-Stokes 
bilateral anterior internuclear ophthalmoplegia, and 
bilateral 
Babinski 


stuporous. He had respiration, a 


spasticity, with increased reflexes and 


sign, ‘The following day he developed 


central hyperventilation, became comatose, and 


was bilaterally de erebrate. The blood pressure was 


120/80 mm. Hg. The chest was clear, althouel 
an X-ray showed an old pneumoconiosis. The venous 
pressure was 180 mm.; the circulation time (arm 
to tongue), 15 seconds, and the electrocardiogram 
showed a left bundle-branch block. The BUN 


was 14 mg. %. He lived a week following respira 


tory studies, during which time he developed 


bronchopneumonia. Permission for autopsy was 


refused. The clinical diagnosis was basilar artery 
thrombosis with pontile infarction 

&.—A 77-year-old woman had intermittent 
vomiting tor two weeks, slurred speech for one 
day, and sudden collapse on the day of admission 
She had Cheyne-Stokes breathing, was stuporous, 
and had 
There was moderate spasticity bilaterally, with the 
The 


comatose and developed central hyperventilation and 


an anterior internuclear ophthalmoplegia 


Babinski sign following day she became 
bilateral decerebrate rigidity. 
was 140/90 mm. He 


The lungs were’clear on physical examination, and 


Her blood pressure 


The heart was unremarkable 
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a chest x-ray showed only an enlarged left ventricle 
and negative lung fields. Subsequently she developed 
bronchopneumonia and died. The clinical diagnosis 
was basilar artery thrombosis with + ontile infare- 


tion. Permission for autopsy was + -used 
Case 9 


“breathing 


\ 82-year-old mai ind at home 


heavily and unable to taik.” ad- 


mission he was stuporous and anarthric and had 


periodic breathing. Later he became unresponsive, 


showed an anterior internuclear ophthalmoplegia, 


and had a flaccid left and spastic right hemiplegia 


There were bilateral decerebrate responses to pain, 


however, and a bilateral Babinski sien Respira 


tions varied between central hyperventilation and 
The blood pressure Was 120/80 


The lungs were clear save 


periodic breathing 
mm. Hg 


coarse rhonchi, and there was auricular fibrillation 


tor scattered 


Plum 
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The BUN was 


admission, and 


He was digitalized on 
done 48 


Ww) mye. “% 


respiratory studies were 


hours later, during a period of hyperventilation 


Subsequently he developed clinical signs of pul 


monary congestion and pneumonia and died on 
the 18th hospital day 
a fresh embolus of the midportion of the basilar 
There 


3), but the remainder of 


\t autopsy the brain showed 


artery Was necrosis of the central 


(Fig 


pons 
the brain was re 
markably well preserved in view of the patient's 
age. The combined weight of the lungs was 1,480 
there were bilateral pulmonary 
Diffuse 


posterior bronchopneumonia and congestion were 


gm., and acute 


emboli with pulmonary infarction acute 


found. The heart showed minimal atherosclerosis 


and there was ; icute mesenteric thrombosis wit! 


hemorrhagic in ion of the small intestine 
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Effect of Lidocaine (Xylocaine) on Seizure and 


Interseizure Eleetroencephalograms in Epileptics 


E. BOHM, M.D., Stockholm; S. FLODMARK, M.L., and I. PETERSEN, M.D., Gothenburg, Sweden 


Local anesthetics in moderate doses have 
a bloc king action not only on peripheral 
nerve fibers but on nervous structures in 
general.’ That they produce an anticonyul 
sive effect too has been demonstrated in 
recent. years by Bernhard and Bohm? 
These authors studied animals the 
inhibitory effect of local anesthetics on 
poststimulatory cortical after-discharge.* 
Clinically the anticonvulsive effect was ob 
served in status epilepticus of mainly focal 
type.’ It was further established that 
cortical discharges in certain types of 
epilepsy produced by intermittent photic 
stimulation were blocked by lidocaine.” Ex 
perimental studies on animals indicated that 
lidocaine Was dec idedly superior lo other 
local anesthetics? and since, moreover, 
(live-Lowe and associates? (1954) dem 
onstrated, in a large clinical series, that 
lidocaine could be given intravenously in 
moderate doses without danger of toxic 
reactions, recent clinical investigations in 
this field have been chiefly concerned with 
this drug. In 1957, however, French et al. 
reported superiority of procaine in an ex 
perimental investigation on animals that 
incidentally confirmed Bernhard and Bohm’s 
observations on the anticonvulsive effect of 
local anesthetics. 

The cerebral activity has not been re 
corded previously in connection with the 
arrest. of “spontaneous” epileptic seizures 

\ccepted for publication May 12, 1958 

From the Department of Neurosurgery, Sera 
timerlasarettet, Stockholm; the Department of 
Neurology and the Laboratory of Clinical Neuro 
physiology, Sahlgrenska sjukhuset, Gothenburg 
These investigations have been supported by grants 


from the Swedish Medical Research Council, and 
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with lidocaine. Nor has electroencephalog- 
raphy been utilized for studying the effect 
of lidocaine on different types of inter 
seizure activity in epileptics. These prob- 


lems will be considered in’ this paper. 


Nomenclature and Methods 


Lidocaine (Xylocaine; a-diethylamino-2,6-acet 
xylidid) hydrochloride * was given intravenous! 


in 2% solution with an injection rate of 


2 « 
(40 mg.) per minute up to a total amount equiv: 
lent to 2-3 mg. per kilogram of body weight. For 
arresting spontaneous seizures lidocaine was in 
jected somewhat faster, as indicated below 

As a rule, anticonvulsants had been withdraw1 
one or two days before examination at the electri 
encephalography laboratory. 

Electroencephalograms were recorded with a six 
or eight-channel Grass apparatus. Bipolar record 
ing was employed, with 21 electrodes placed as 
described by Penfield and Jasper.” Conventional 
longitudinal and transverse leads were used 

Classification of the electroencephalograms Was 
based, with slight modifications, on the scheme 
reported by Buchthal and Lennox.’ Electro 
encephalograms with essentially 8-13/sec. waves 
were classed as normal. “Slight nonparoxysmal 
abnormality” referred to a moderate amount (mort 
than 15%) of 5-7/sec. waves with amplitudes 
equal to or greater than those of the basic actiy 
ity “Pronounced nonparoxysmal abnormality” 
implied, in addition, a certain amount of slowe1 
waves. “Paroxysmal” meant an abnormality witl 
groups of waves having lower frequen les than 
those of the basie activity and with amplituck 
rising to more than twice that of the basic dis 
charges. Paroxysmal abnormality also” included 


spikes and sharp waves 


Material 


Our series consists of 31 epileptics (16 femal 
and 15 male subjects) who were referred in 1957. 
as out- or inpatients, to the neurophysiology labo 

* Lidocaine (Xylocaine) hydrochloride, manu 


factured by Astra Pharmaceutical Products, Ine. 


Wi oreester, Mass 
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EFFECT OF LIDOCAINE ON EEG 


Sahlgrenska sjukhuset, Gothenburg, for 
The 
following case 
11-20 


ratory at 


electroencephalographic examination types 


of epilepsy are evident from the 
reports. Two patients were aged 


18, 21-40 years, and 11, 41-60 years 


years ; 


Results 


Effect of Lidocaine on Status Epilepticus of 
Focal Type 


In three cases with status epilepticus of 
focal type we administered lidocaine during 
electroencephalographic recording. 

Case 1—A 
and right-sided focal symptoms of 10 years’ stand 
ing, Left 
carotid angiography seizures, 
occurring at 


woman, aged 51, with grand mal 


epilepticus 
The 


intervals and 


was admitted status 


was normal 
5-10-minute lasting 
about three minutes, were of very uniform nature, 
with initial crying, rotation of the head to the right, 
and 


leg, and slight disturbance of consciousness. Figure 1, 


tonic clonic spasms in the right arm = and 


top, shows the interseizure EEG; there is a marked 


left frontotemporal abnormality. The next group 
of tracings record a spontaneous seizure, the on 
set of which was marked by rotation of the head 
to the left). At 


there 10/sec 


right (arrow to the the onset 


was approximately activity with 


ig. 4 


a:l-a 2 
intravenously 


EEG. 4:1-A:2: 


Interseizure 


Woman, aged 52, with status epilepticus of 
Seizure 


amplitudes greater than those of the basic activity ; 
on the right side, there are some motion artifacts 
After 30-40 

5/sec. activity 


seconds bilaterally synchronous 3 
appeared, interspersed with some 
sharp waves, which were for the most part left 


A:2), The 


seizure subsided 


temporal seizure activity and the 


clinical after three minutes. A 
needle was then inserted for intravenous injection, 
and, at the onset of the next spontaneous seizure, 
120 mg. of lidocaine hydrochloride was injected 
within the course of 25 After about 30 


seconds, approximating the circulation time from 


Sect mds 


arm to brain, the seizure terminated within a few 
seconds. This seizure recording is shown in Figure 
1. The activity was similar to that in the previous 
seizure, although the frequency of paroxysmal dis 
charges was substantially less. On termination of 
EEG 
Subsequently 


the seizure, the returned to its initial ap 


pearance the patient was free of 


seizures for 50 minutes, but then had an abortive 


seizure with electroencephalographic changes for 


10 seconds. Thereafter there were further 


seizures for a considerable time 


The electroencephalographic picture here 


is of special interest, since arrest of seizures 
with lidocaine during recording has 
not previously been described in the litera 
ture. 


focal ty yn 


EEG. PB: Seizure arrested by lidocaine 
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lig. 2.—Man, aged 60, 
vith grand mal 

1 (before lidocaine) 
Sharp waves occur 
right frontotemporal re 
gion. B Cafter lidocaine ) 
Sharp waves are searcel) 
detectable 


XYLOCAIN 2 mg/kg 


We have observed a similar effect of lidocaine hydrochloride per kilogram of bod) 


lidocaine intravenously in the same doses Weight, the sharp waves either disappeared or 
were scarcely detectable (Fig. 2B) 
on a further two cases of focal status 
: We have observed a similar effect of lidocaine 
epilepticus, in a further 10 cases of this type. In one case, 
however, lidocaine hydrochloride in a dose of 120 
Effect of Lidocaine on Various Types of mg. (2 mg. per kilogram) had no effect on the 
Interseizure Activity focal sharp-wave activity 
i ; F Case 3.—A woman, aged 33, had had grand mal 
1. Focal) Abnormality of I: pile ptogenic seizures since the age of 20, as well as attacks ot 
Typ In 20 cases we studied the effect of | ambulatory automatism and somnambulism. In the 
lidocaine on focal epileptogenic abnormality. last few years there had been sporadic briet 
‘ . ; ie lapses of consciousness, with slight motor activity 
The results are illustrated by typical cases. : ; 
w. a but no focal signs. Neurologic examination was 
Case 2.—A man, aged 60, with hypertension of — pormal. The resting EEG (Fig. 34) revealed 
several years’ standing, was admitted after focal sharp waves from the right frontotemporal region, 
epileptic seizures indicating involvement of the — together with 2-4/sec. waves from the right fronto- 
right hemisphere. The EEG (Fig. 24) showed temporal and parietal zones. Lidocaine hydro- 
focal sharp waves from anterior leads over the — chloride was given intravenously in a total dose of 


right hemisphere After injection of 2 mg. of 200 mg., or 3 mg. per kilogram of body weight 
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LIDOCAINE ON EEG 


XYLOCAIN 


130 mg mgfkg 


hig. 3—Woman, aged 33, with grand mal 


<1 (before lidocaine): Sharp waves in right frontotemporal region: slow waves in 


irontotemporal and parietal regions. 2B Cafter 
slow ones in the 


With 130 mg. (2 mg. per kilogram) the sharp 


waves trom the frontotemp ral region disappeared 


Concurrently, however, there was substantial 


merease in the slow waves from the parieto 


3B). (The 


irrelevant 


temporal region on the same side (Fig 
electrocardiogram this Figure is 
here. ) 

In an additional six cases we found that 
lidocaine had a dampening effect on the 
sharp waves in anterior leads, coincident 
the 


Waves In posterior leads. 


with an increase in number of slow 

wo more patients with epileptic seizures 
of focal type showed interseizure activity 
consisting of sharp waves that were not 
focal, but were referable to large parts of 
both hemispheres, and which shifted from 
side to side, In these two cases we found 
no dampening effect on the sharp waves 
by the injection of lidocaine. 

IIT. Bilaterally Synchronous Activity of 
I: pileptogenic Type 


mal seizures; 


live patients had petit 
three of them also had more 
or less frequent grand mal seizures without 


Bohm et al. 


parietote mporal region. imcrease 


lidocaine): Sharp waves disappear, but 


(electrocardiogram irrelevant here) 


focal 


EEG re 


wave-and 


the 
vealed typieal bursts of sec, 


signs. In these cases 


spike activity; simultaneously, with — the 
electroencephalographic examination we ad 
ministered lidocaine hydrochloride intraye 
nously, in a dose of up to about 2 mg. per 


The 


greatly. 


kilogram of weight. effect of 


the 


body 


Injection varied very Pwo 


patients showed the typical 3/sece. wave 


and spike omplexes in less frequent 


episodes after the injection of lidocain 
In another case episodes occurred mor 
frequently after the injection. In yet an 
observed no difference at 
the fifth 


wave-and-spike activity 


other patient we 


all after the injection. In cast 


episodes of 3/see. 
were equally frequent after the injection, 
but the amplitude of the slow waves had 


decreased and the spike component was 01 
longer duration and coarser in appearance 


In another patient, however, lidocaine 


produced a remarkable and unequivocal 
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Before myection of lidocaine 
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A 


with petit mal status 


4, 


aged 


Man, 


Fig 
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EFFECT LIDOCAINE ON EEG 


OF 


effect. This was one of the unusual cases 
with petit mal status. 
Case 4 


petit mal seizures since the age of & years. He 


A 24-year-old man had sutfered from 


had long refused adequate therapy but took 
homeopathic pills The day before electroencepha 
lographic examination he had suffered a grand mal 


seizure, followed by a period with several petit 


mal convulsions per minute. The EEG showed 
continuous 3/sec. wave-and-spike activity sym 
metrically over both hemispheres (Fig. 4). A 
needle for intravenous injection was introduced 
into an arm vein Phe electroencephalographic 


tracing was not influenced either by this manipu 
lation or by injection ot isotomic soxlium chloride 


solution Following this, 160 mg. of lidocaine 


hydrochloride was injected; about 30 seconds later 
the epileptogenic abnormality disappeared and the 
petit mal status ceased 

Aside from the foregoing cases, the effect 
of lidocaine was studied in five cases with 
epileptic manifestations in which resting 
electroencephalograms had shown largely 
nonspecific discharges with occasional sharp 
Waves or other paroxysmal activity. In two 
of these cases with pronounced clectroen 
cephalographic changes, lidocaine was fol 
lowed by an increased number of 
low-frequency waves. In two cases with 
relatively slight changes, lidocaine produced 
no conspicuous alteration, In one case the 


paroxysmal discharges were reduced. 


Comment 


It has been shown * that epileptic seizures 
of grand mal type, with or without focal 
signs, can be arrested by intravenous injec 
tion of lidocaine. We have been able to 
confirm this and to illustrate it electroen 
cephalographically. Phe dose of lidocaine 
that may abolish the seizure discharges in 
status epilepticus is low. In our cases 
scarcely more than 20 to 40 mg. could have 
reached the cerebral) vessels when the 
seizures terminated and the preictal activity 
was restored. This contrasts with the sub 
stantially higher doses of lidocaine that 
were required for reducing focal inter 
seizure activity in those cases in which it 
occurred (even the Opposite effect has been 
observed). The question arises whether 


the epileptic seizure itself is not associated 


Bohm et al 


with such alterations in the central nervous 
environment as to promote the anticonvul 
sive action of lidocaine. It may be possibl 
that in an epileptic seizure the blood-brain 
barrier so changes that lidocaine can reach 
the nervous tissue faster and in a highet 
concentration, 

In regard to the effect of lidocaine on 
interseizure discharges, it is difficult” to 
draw any definite conclusions regarding the 
point of attack of the drug. 

In some groups, such as, for instance, 
those with bilaterally synchronous epilepto 
genic activity consisting of typical 
atypical wave-and spike complexes, the ef 
fect varied greatly. In some patients the 
abnormal activity decreased; in others it 
was unaffected; others, again, in 
creased. The manipulations required 
activation naturally may affect the patient's 
degree of alertness and accordingly influence 
the electroencephalogram. In order to re 
duce this factor, the Injection needle was 
therefore inserted into the vein 10 to 15 
minutes before injection, In the examina 
tion of human subjects it is mnpossible, 
however, completely to climinate all of 
those stimuli that may influence the EKG, 
particularly the bilaterally synchronous 
types of abnormality, Which are so sensitive 
to different stimuli. The more an abnor 
mality varies “spontaneously,” the more 
difficult will it be to evaluate the effeet of 
a drug. Henee we would not venture to 
draw from our. series any conclusions 
regarding the effect of lidocaine on bilat 
erally synchronous clectroencephalographi: 
changes 

In one special group we found, however 
a more uniform effeet of lidocaine. Thes« 
cases had sharp waves of distinet typ 
with a short initial phase and circumscribed 
localization, and it was precisely here that 
the sharp-wave activity decreased after 
injection of lidocaine. This possibly sug 
gests that a point of attack for lidocain 
exists at cortical level. 

In several cases with focal sharp waves 
slow waves, too, were recorded within thei 


range of distribution. After injection of 
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lidocaine it was often found that, coincident 
with a decrease or disappearance of sharp 
waves, the slow waves were more profuse 
and of larger amplitude. Sometimes, more 
over, slow waves also appeared in a region 
where they had not previously been re 
corded, It is not clear whether this ab- 
normal activity results from excitation or 
constitutes a release phenomenon, as, for 
instance, When latent focal changes are 
manifested during narcotic activation, or 
whether entirely different factors, such as 
altered circulatory conditions, give rise to it. 
\ further consideration lies in) Walter’s ™ 
(1938) suggestion that “slow waves serve 
the purpose of ensuring constancy of 
neuronal environment” (quoted by Cobb,® 
1957). On this theory, the slow waves that 
we observed coincident with the disappear- 
ance of sharp waves after injection of 
lidocaine would constitute not a fresh ab 
normality but a phase of the process that 
ovecurs When lidocaine inhibits this epilepto 


geme activ ity 


Summary 


In three cases of status epilepticus with 
seizures Of focal type, the seizures were 
arrested by lidocaine (Xylocaine) hydro 
chloride administered intravenously during 
recording of electroencephalograms, 

In 28 additional cases of epilepsy the 
effect of lidocaine on the interseizure activ 
ity was studied electroencephalographically. 

In focal abnormality the sharp-wave com 
ponents often decreased or disappeared, but 


slow waves were more profuse of 


larger amplitude within the same focus. 


In a few cases it was observed that, 
coincident with the disappearance of focal 
sharp waves, slow waves appeared in a 
more posterior region of the same hemi 
sphere. 

The effect of lidocaine on bilaterally 


svnehronous paroxysmal abnormality varied 


greatly, though in one case of petit mal 
status it was prompt and lasting. 


Sahlgrenska sjukhuset (Dr. Petersén) 
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Penicillin Treatment of General Paresis 


(Dementia Paralytica) 


Results of Treatment in 1,080 Patients the Majority of Whom Were Followed 


for More Than Five Years 


RICHARD D. HAHN, M.D., Baltimore; BRUCE WEBSTER, M.D., New York; GEORGE WEICKHARDT, M.D., 
Washington, D.C.; EVAN THOMAS, M.D., New York; WILLIAM TIMBERLAKE, M.D., Boston; 

HARRY SOLOMON, M.D., Boston; JOHN H. STOKES, M.D., Philadelphia; JOSEPH EARLE MOORE, M.D./; 
ALBERT HEYMAN, M.D., Durham, N. C.; GEORGE GAMMON, M.D., Philadelphia; 

GERALDINE A. GLEESON, A.B., Washington, D. C.; ARTHUR C. CURTIS, M.D., Ann Arbor, Mich., and 


JOHN C. CUTLER, M.D., Washington, D. C. 


Introduction 

This paper is a cooperative report of the 
clinical, spinal fluid, and serologic findings 
in a group of 1,086 patients with general 
paresis (dementia paralytica) treated with 
penicillin with or without fever therapy at 
eight different hospitals. .\ detailed account 
of the formation and funetion of this coop 
erative clinical study has been given previ 
ously as an introduction to the presentation 


of the group experience treatment of 


asvimptomatic central nervous svstenl 


syphilis." 

Shortly after the effectiveness of pem 
cillin in the treatment of early syphilis was 
investigators began to 


rey rted, various 


study the efficacy of this new antibiotic in 


the treatment of central nervous system 


\ccepted for publication May 6, 1958 


erants 


study researc] 


Health, 


was supported i 
National Institutes of 
Health Service, Bethe da, Md 

The Johns Hopkins Hospital (Drs. Hahn and 
Moore +); New York Hospital (Dr. Webster) ; 
St. Elizabeths Hospital (now with Veterans 
\dministration) (Dr. Weichhardt) ; Bellevue Hos 
pital (Ds Hos 
pial (Drs. Timberlake and Solomon); University 
Medicine (Drs. Stokes 
and Gammon): Emory University School of Medi 
cine (Dr. Heyman) (now at Duke University) ; 
Statistician, U. S. Public Health (Mrs 
Michigan Medical School 
Surgeon-General, UL S 
Cutler) 

1957 


part 
from the 


Thomas); Boston Psychopathic 


of VPennsvivania School of 


Service 
(ileeson) ; University of 
(Dr. Curtis); 
Publi 

Dr 


Assistant 
Health Service (Dr 


Moore died Dec. 6 


syphilis. These investigations were sup 


De clopment, 


ported in part by grants from. the 
and 
Health, and the 
Publi 


The findings of the indi 


of Scientific Research 
the National 
Division of Venereal Disease, U.S 


Health 


vidual investigators have provided much ot 


Institutes of 
Service. 
which the 


the background information 


basis for current therapeutic practices in 
treatment of general paresis. 


\s the 


ment became apparent, it was realized that 


effectiveness of pemenlin treat 


in order to provide a definite basis for 


management of general paresis, it would bi 
necessary at some time to pool the expert 


ence of climes in the same fashion as 


was done by the Cooperative Clinical 
Group in evaluating metal chemotherapy in 
all stages of syphilis. Therefore, the clin 


ical experience of the individual investi 
gators was pooled to provide statistically 
(1) 
repre sented the multiplicity of clinical man 
2) 


significant numbers of patients, whe 


ifestations of general paresis, who 


were subjected to oa variety of methods 


of treatment with the two modalities under 


consideration, and (3) who were followed 
for sufficient. time periods, 

The participating hospitals were as fol 
lows: Boston ’syehopathic Hospital, 307 
ilizabeths Hospital, 188) pa 


“niversity of 


patients; St 


tients; Michigan Hospital 


133 patients; University of Pennsylvania 


Hospital, 129 patients: The Johns Hopkins 
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Hospital, SU patients; Bellevue Hospital, 67 
patients; Grady Memorial Hospital, 68 
patients, and New York Hospital, 54 pa 
tients 


Method of Study 


\ committee representing each of the 
cooperating institutions planned the study 
and assumed responsibility for continuing 
consultation and supervision. subeom 
mittee * was appointed to work out in detail 
the method for collecting and processing 
the data 

lo be able to pool information, it was 
necessary to agree upon definitions of the 
disease to be studied, as well as a uniform 
method of recording signs, symptoms, and 
laboratory findings by which the status at 
time of diagnosis, treatment, and follow-up 
could be indicated. linally, uniform data 
collection sheets had to be devised, given 
preliminary testing by each collaborating 
clinic, revised as found necessary in pre- 
liminary trials, and then placed in the clin 
ics for use. Before final coding, clinical and 
statistical representatives jointly visited 
each collaborating clinic to review with the 
abstracting staff the data collection sheets 
in order to assure uniformity of the ab 
stracting process by the clinical staff in 
each institution, In this way, similar han 
dling of elinical and laboratory data was 
assured. A continuing, close working rela 
tionship between the subcommittee and the 
associated clinics made possible what is 
believed to be a high degree of uniformity 
in interpreting and abstracting the records. 

It is obvious to those familiar with gen 
eral paresis that borderline cases exist, par 
ticularly those in which a strongly positive 
and active spinal fluid is accompanied by 
minimal or equivocal clinical evidence of 
disease. With the alcoholic or the aged 
person with positive laboratory findings in 
the blood and = spinal fluid, the question 
enters as to the relationship between syph 
ilitic infection and the paretic-like clinical 

*Dr. Richard D. Hahn, The Johns Hopkins 
Hospital, Baltimore; Dr. John C. Cutler and Mrs 
Geraldine Gleeson, U. S. Public Health Service 
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findings, which might have a different eti- 
ology. 

Since it is impossible, when comparing 
patients handled by different clinicians, 
even within the same clinic, to assure com 
plete identity of criteria upon which a 
diagnosis is based, it was agreed that each 
clinic would be asked to enter patients on 
the basis of its diagnosis of general paresis. 
However, as seen by the reference to the 
section entitled “Type of Paretic Psychosis 
at Time Study Treatment Started” (Tig. 
1A) of the abstracting sheet (Figs. 1A 


11D), there was opportunity to indicate the 


basis for the diagnosis. Furthermore, ob 
jective and subjective evidence supporting 
the diagnosis was afforded by the listing 
of the clinical and laboratory findings 
shown in the section entitled “Serologic 
Ixamination” (Fig. 1C) and in the symp 
tom list shown in Figure 1D. 

lollow-up observations were made at in 
tervals, when signs, symptoms, and labora 
tory findings were recorded (Figs. 11. and 
IF). 

Since both the stated diagnosis and the 
reported clinical and laboratory findings 
were used for analysis, it is felt that suffi 
cient information is available to compensate 
in large part for differences in criteria of 
the various clinics. In considering labora 
tory findings, the levels of normality or 
significance of cell count or protein utilized 
were those set by the reporting unit. 
Changes after treatment were considered 
as showing either improvement or retro 
gression at each follow-up period. 

In this cooperative effort, not all clinics 
used the same type of serologic test. for 
syphilis. However, standardization of test 
procedures, antigens, or levels of sensitivity 
among clinics was considered unnecessary, 
since the individual clinics, for the most 
part, used the same testing techniques 
throughout the time period of the study and 
the serologic status of patients during post 
treatment observation has been evaluated as 
iunproved, unchanged, or progressed in re 
lation to status in the given clinic at time 
of treatment. 
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PUBLIC HEALTH SERVICE COOPERATIVE NEUROSYPHILIS STUDY 


PARLSTIS 


PATIENT'S NAME (Last) 


(Firat) PATIENT NO. 


DATE PENICILLIN 
STARTED 


di 


peychosisa) 


falling into one or more of the following categories are tagbe included in the Cooperative Neurosyphilis 


Cases of Asymptomatic Neurosyphilis of at least 2 years’ duration with abnormal spinel fluid and without 
nosable signs or symptoms (ee verified by opthalmoscopic and neurologic examination) 


(b) Cases of Paresis and Teboparesis where there is evidence of psychotic brain damage by sjgns of symptoms, 
or where diagnosis has been mede on the basis of somatic grounds alone (defined as physical signa without 


(c) Cases of Primary Optic Atrophy (hereafter referred to ae POA) where there are definite changes by opthael- 
moscopic, perimetric and/o: corrected visual ecuity tests (two muet be positive) 


(Circle one) 


ASYMPTOMATIC 


PARESIS #ITH POA 


€. TABOPARESIS wiTH POA 


DIAGNOSIS AT TIME STUDY TREATMENT STARTED TYPE OF PARETIC PSYCHOSIS AT TIME STUDY 


MAN IC - GRAND 1 
PAR 
2. ALONE 4° EXPANSIVE _ 
SOMATIC GROUNDS 5 DEPRESSED 

3.  TABOPARESIS ALONE __"_ALONE 
= 

4 PRIMARY OPTIC ATROPHY e SIMPLE OEMENTED. 6 PARANOID 


TREATMENT STARTED 


(Circle one) 


DIAGNOSIS DEFINITE 


SIMPLE DEMENTED, 
OD 1AGNOS IS 
QUEST |ONABLE 


UNCLASSIFIED OR 
UNKNOWN 


RACE AND SEX 


(Circle one) 


WHITE MALE FEMALE 


2. COLORED MALE | 5 COLORED FEMALE 


AGE (In years) AT TIME STUDY 
TREATMENT STARTED (Circle one) 


0-9 § 50-59 


10-19 60-69 
20-29 Ps 70-79 


> N 


3. 5° 59 8. 100 OR MORE] 2 5-9 


30-39 6 80 OR MORE 
3. OTHER MALE 6 OTHER FEMALE 
40-49 AGE UNKNOWN 
WEIGHT IN KGS. AT TIME STUDY OURATION OF SYPHILIS INFECTION AT [| OURATION OF NEUROSYPH SYMPTOMS ar 


TREATMENT STARTED (Circle one) TIME OF STUDY TREATMENT (Circle one) | TIME STUDY TREAT STARTED (Carcle 


NO 
1. UNDER 40 6. AO -A9 0 CONGENITAL 5 20-24 SYMPTOM $. 13-24 MOS 
«GS. 
THAN 6 25-36 MOS 
40-49 7 90-939 +. 2-4 YEARS 6 25-29 1 MONTH 


3. 4-6 MOS 
4 60-469 | 3 10-14 8. 40 OR MORE DURATION 
r WEIGHT UNKNO@N 
UNKNOWN 
15-19 CURATION 4. 7-12 MOS. 
UNKNOWN 


one 


MORE THAN 


MOS 
36 MOS 


WAS PREVIOUS TREATMENT GIVEN? (Circle one) 
° NO PREVIOUS TREATMENT 
' NOT KNOWN IF PREVIOUS TREATMENT Given 


PREVIOUS TREATMENT GIVEN, TYPE UNE 


3 PREVIOUS TREATMENT GIVEN, TYPE aNOGN 


TREATMENT AND DIAGNOSTIC STATUS PRIOR TO STUDY TREATMENT 


6 CONGENITAL SPINAL 
1. PRimany FLUID NOT TESTED 

WITAL- SPINA 


SEROPOSITIVE- SPINAL 


DIAGNOSIS AT OF EARLIEST ANTI- 
SYPHILITIC TREATMENT (Circle one) 


FLUIO NEGATIVE 


CONGENITAL SPINAL 


FLUID NOT TESTED FLUID POSITIVE 
LATENT-BLOOO POSITIVE 
——{ sPinaL FLUID WEGATI VE DIAGNOSIS 
UNKNOWN 


S. NEUROSYPHILIS 


Figure 1A 
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PREVIOUS ANTISYPHILITIC TREATMENT (Type ‘and amount when trowr - multiple choice possible 


NO PREVIOUS TREATMENT 
(Adequate routine treatment consists of minimum of 20 injections arsenical and 20 injections heavy 
metal) 
*®ADEQUATE*® ARSENIC AND HEAVY METAL FOR PRIMARY ° *“INADEGUATE* ARSENIC AND HEAVY METAL FOR PR 
OR SECONDARY SYPHILIS PRIMARY OF ECONDARY SYPHILIS 

3 “ADEQUATE” ARSENIC AND HEAVY METAL AFTER SECONDARY STAGE 4. INADEQUATE ARSENIC AND HEAVY METAL AFTER SECONDARY 

APPROX. STAGE APPROX. 
OATE BEGUN OATE COMPLETED APFROX. DATE BEGUN COMPLETED 


PENICILLIN 


DATE NFECTION 
10 
COMPLETED TREATMENT 


FEVER THERAPY 
NO. PAROXYSMS OR HOURS (Spec: fy STAGE © NFECTION 


TREATMENT 


which) (oral 103° rectal 104 


4 NOT KNOWN WHETHER PREVIOUS TREATMENT GIVEN OP IF PREVI EN NINOAN 


REASON FOR STUDY TREATMENT IF PREVIOUSLY TREATETL Multiple choice possible) 


NOT PREVIOUSLY TREATED 
ELEVATED CELL COUNT DES — PREVIOUS TREATMENT 
ELEVATED PROTEIN DESPITE PREVIOUS TREATMENT 


POSITIVE CSF WASSERMANN DESPITE PREVIOUS TREATMENT 


ABNORMAL COLLOIDAL CURVE DESPITE PREVIOUS TREATMENT 


LACK OF CLINICAL IMPROVEMENT DESPITE PREVIOUS TREATMENT 


INSUFFICIENT CLINICAL IMPROVEMENT DESPITE PREVIOUS TREATMENT, TO © F PENICILLIN WOULD OFFEF 
POSSIBILITY OF FURTHER IMPROVEMENT 


CLINICAL PROGRESSION DESPITE PREVIOUS TREATMENT 
CLINICAL AND LAB STATUS SATISFACTORY BUT PREVIOUS TREATMENT CONSIDERED INADEQUATE 


FOR NEUROSYPHILIS: REASON DUBIOUS OR UNKNOWN, OR OTHER REASON (Specify) - 


WORK STATUS 


wORK STATUS AT TIME 
STUDY TREATMENT STARTED 
(Circle one) 


USUAL OCCUPATION 
(Circle one) 
PROFES6! ONAL FARM LABORER  WEVER DIO USEFUL WORK 
CLERICAL, SALES STUDENT . ABLE TO WORK AT USUAL OCCUPATION 


SMILLED MILITARY ABE TO WORK AT SIMPLER OCCUPATION 


UNSRILLED NO USEFUL WORK . UNABLE TO WORK BUT NOT IN MENTAL INSTITUTION 


oomEesTic (Waitrose, | OCCUPATION IN MENTAL INSTITUTION, ABLE TO WORK THERE 
| 
housewife, chef, etc.) i UNKNOWN . IN MENTAL INSTITUTION, UNABLE TO WORK THERE 


MENTA INSTITUTION. FURTHER STATU UNF 
DURATION OF CHANGE IN WORK STATUS 
BEFORE STUDY TREATMENT STATUS UNKNO@N 


(Circle one) = 
REASON FOR CHANGE IN WORK STATUS 


NO CHANGE 52% s. BEFORE STUDY TREATMENT (Circle one) 
LESS THAN ONE MONTH 6 emee ecason 
1-3 mos. ? 36 MOS 
PARETIC CHANGES | 9 REASON UNKNOWN 

. NON-PARETIC NEUROSYPHIL IS CHANGES 


Figure 1B 
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PENICILLIN TREATMENT PARESIS 


SEROLOGIC EXAMiNATION 


BLOOD SEROLOGIC TEST Latest pretreatment reported in dilutions when possible) 
T titer 


TECHN! 


SPINAL FLUID 
All available pretreatment In @ positive teat give the amalleat amount of fluid giving @ positive reault (Indicate degree of 
positivity). e.@. @ plue with O.l cc. or inan tive, the largest amount of fluid giving negative result, Negative with 
1.0 ce. If mare canvenient, record actual reaulite of apinel fluid Wass. or Flac teat by dilution tubes, ¢.@. Koloer 443) 


] SPINAL FLUID WASS. OR FLOC. TEST | CELL COUNT 


7 
PROTEIN 
| TE QHN RESULT ur TECHNIC | RESULT TEST BLOODY TAP 


By your own clinic standards, do 
you consider the Latest pretreatment CELL COUNT 


PROTEIN 


PENICILLIN TREATMENT FOR NEUROSYPHILIS (Study treatment) 
if TOTAL UNITS 


DATE COMPLE TE 
COURSE TYPE (Multiple choice possible) ADMINISTERED 


PROC AINE [ UNKNOWN 


TREATMENT FOR NEUROSYPHILIS (Study treatment) 


NO FEVER TREATMENT GIVEN 
TYPE | pare « ATE COMPLETE NO. ¢ 
| (Oral 1039, rectal 1049 ) | (Oral 1039, rectal 104°) 
MALARIA | / 


ARTIFICIAL FEVER 


+ 


HERXHEIMER REACTION DURING FIRST STUDY TREATMENT 
(Multiple choice possible) 


TYPHOID 


RMINED 6 DEVELOPMENT (OR) 
EXACERBATION OF PSYCHOSIS 
DEVELOPMENT FOCAL VASCULAR ACCIDENT 


ONLY DEVELOPMENT RAPID VISUAL FAILURE 


CLINICAL ONLY DEATH DURING STUDY TREATMENT THOUGHT TO &t 
HERXHE IMER EFFECT 


FEVER AND CLINICAL OTHER (Specify) 


DEVELOPMENT (OR) 
EXACERBATION OF CONVULS!ONS 


TIME RELATIONSHIPS 
panne IN HOURS FROM INITIATION OF TREATMENT TO PEAK OF FEVER (If mane. indicate) 
INITIATION OF TREATMENT TO CLINICAL MANIFESTATIONS (If none, s0 indicate) 
ORAL TEMPERATURE (Fahrenhe:t ) 


OURATION OF CLINICAL MANIFESTATIONS (Dave 


Mis 
us 
| ke 
| 
NORMAL ABNORMAL 
T 
REG 
FEVER 
— 
( UNDE TE 
— 
NONE 
2 FEVER 
| 
é 
Figure 1¢ 
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THIS PART OF FORM TO BE FILLED IN FOR PARETICS AND TABOPARETICS ONLY 


These signs of symptoms ere considered important in the diagnosis of paresis. After each one, circle eppropriste 
t 


(No data or 


fi PSYCHOTIC ON SIMPLE OBSERVATION NO VES NO “not done ) 


* LOGICAL SEQUENCE TO CONVERSATION 


Yes NO ND 


NEATLY ORESSED ves NO ND 


* UNDULY DEPRESSED OR EUPHORIC NO YES NO 


4 —4—- 4-—+4--- 


DELUSIONS OR HALLUCINATIONS NO ves 


ORIENTED FOR TIME NO 


; ORIENTED FOR PLACE NO 


ORIENTED FOR PERSON NO 


RETENTION (Immediate) NO. DIGITS FORWARD 


RETENTION (Delayed) IMPAIRED 


REMOTE MEMORY | IMPAIRED 


RECENT MEMORY NORMAL | IMPAIRED 


INFORMATION (For educational level) NORMAL | [IMPAIRED 


CALCULATION (For educational level) 


= 
IMPAIRED NO 


JUOGMENT (Absurdity tests) NORMAL | IMPAIRED NO 


t SPEECH (Test phrases) IMPAIRED 


HANDWRITING IMPAIRED 


INS IMPAIRED 


PRESENT 


CONVULS IONS 


INC ONT INENT 


ABLE TO ORESS SELF. ETC 


EDUCATIONAL LEVEL NO. SCHOOL YEARS COMPLETED 


1S PATIENT CHRONIC ALCOHOLIC? 


1S tT THOUGHT THAT A SENILE ELEMENT 1S PRESENT? 


THIS PART OF FORM TO BE FILLED IN FOR PRIMARY OPTIC ATROPHY ONLY 
0.0. 


OPTIC DISC COLOR NORMAL 


SNELLEN 
(Specify corrected, 
uncorrected or unknown) 


PRESENT ABSENT PRESENT ABSENT 


CONCENTRIC SECTOR CONCENTRIC SECTOR 
PERIPHERAL FIELDS CONSTRICTION DEFECT NO NORMAL CONSTRICTION DEFECT 


ARPSTRACTER'S INITIALS 


Figure 1D 


ND 

+ 
| ND 
+ + 
| ND 
+ + — 
| ND 
NO. DIGITS BACKWARD NOD 
| 
NO 
NO 
NORMA 
ND 
+ 
ND 
a TREMORS | ABSENT | | 
| ABSENT| PRESENT | NO 
| NO YES NO 
es | YES NO NO 
| Two ] YES T NO 
NO YES | NO 
0.S. 
PALE ND NORMAL PALE NO 
VISTON NO NO 
SCOTOMATA NO 
ND 
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PHS. 1620.2 

REV. 2-52 

FEDERAL SECURITY AGENCY 
HEALTH SESYICE 


POSTTREATMENT OBSERVATION REPORT 
Cooperative Neurosyphilis Study 


BUDGET BUREAU MO. 68-5104.) 
APPROVAL EXPIMES 2-28-54 


PATIENT'S NAME (Last) (Piret) 


CLINIC | PATIONT No. 


MOS. AFTER STUDY TREATMENT STARTEO 


DATE PENICILLIN TREATWEN 


FILL IN THIS SECTION FOR PATIENTS NOT AVAILABLE FOR EXAMINATION 


OATE QUE FOR EXAMINATION 


CAUSE OF DEATH (Circle one) 


PATIENT NOT EXAMINED (Circle one) 


ALIVE, NO FURTHER INFORMAT! ON | 2 


CARDIOVASCULAR SYPHILIS 


WEUROSYPHILIS 


ALIVE, WORKING, NO FURTHER | NFORMAT 


3 
ALIVE, NOT WORKING, WO FURTHER INFORMATION 4. 


ALIVE. NO FURTHER INFORMATION | 


5. 


ALIVE. NOT INSTITUTIONALIZED, NO FLATHER INFORMATION 


MALARIA OR OTHER FEVER TREATMENT 


WERXWEIMER DUE TO PENICILLIM 


ANY OTWER CAUSE (Specify) 


DEAD DATE OF DEATH 


CAUSE UNKNOWN 


STATUS UNKNOWN 


SOURCE OF 


WAS POST MORTEM PERFORMED? 
eubeit svemery of pertinent 


INFORMATION CONCERNING DEATH 


O ves 0 (If yea, please 
post mortem findings) 


FILL IN THE REMAINDER 


OF THIS FORM 


FOR PATIENTS EXAMINED 


BLOOD SEROLOGIC TEST 
(This observation) (This observation) 


OaTe HECK. IF BLOODY TAP 


TECHNIC SPINAL FLUIO WASS. OR FLOC. 


Tes? 
RESULT 


TITER 
TECHNIC 


PROTEIN 


- RESULT 
LABORATORY : 
COUNT 


T COLLOIDAL TEST 


STANDARDS, 


NORMAL 


BY YOUR OWN CLINI 00 


[ELL COUNT 


PROTEIN 


WEIGHT IN KGS. AT TIME OF THIS 
OBSERVATION (Curcle one) 
T 


UNDER 40 KGS 6. 60.80 


40-48 90-99 


50-59 100 KGS OR OvE® 


60-69 
WEIGHT 


70-79 


status 
a 


of posttreatment 
TAT 


(In evaluation 
CLINICAL 


of taboparesis, 
> TH ERVATION 


ASYMP TOMAT 


DEVELOPMENT PARES 


REMISSION 


DEVELOPMENT 
MINOR 


NEUROLOGIC 


OTWER (Specify) 


DE VELOPMENT UNCHANGED 


TABES 


GRESSION SELIEVED TO BE HERXHE IMER 


IN RELATION TO PRE-STUD 


SIGNIFICANT 
IMPROVEMENT 


base only 


TREATMENT 


judgment on paretic 


T 


component 
Y 
a Orr 
PARESIS 
ATROPHY 


REMISS 


PROGRESSION 1 ON 
> |GNIF ICANT 
MENTAL IMPROVEMENT 


PHYSICAL UNC HANGE 


MENTAL 
PHYSICAL 


PROGRESS N 


NO 


LATEST WORK STAT Circle one 


NEVER DID USEFUL WORK 


AME TO BORK USUAL OCCUPAT 


ABLE TO WORK AT SIMPLER OCCUPATION 


JNABLE TO WORK BUT NOT IN INSTITUTION 


IN MENTAL INSTITUTION. 


INSTITUTION 


ABLE TO WORK THERE 


IN MENTAL UNABLE TO THERE 


MENTAL INSTITUTION. WORK 


PORK STATUS UNKNORN 


REASON FOR CHANGE IN 
SINCE STUDY TREATMENT 


WORK STATUS 
(Circle one) 


CHANGE 


IMPROVEMENT OF NEUROSYPHILIS 


PROGRESSION OF NEUROSYPHILIS 


OTHER REASON 


REASON 


1E 


Figure 


cau 
= 
1. 
2 
Le ; 
2 ‘ 
CONSIDER 
I AGN ORM AL ] 
1 
+ + 
2 PR T 
o. 
RL ves = 
— 
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NEURE 


AND PSYCHIATRY 


1F PATIENT HAS BEEN RETREATED SINCE LAST TREATMENT RECORDED ON MEDICAL ABSTRACT OR 
POST- TREATMENT OBSERVATION. FILL OUT THE FOLLOWING: 


OF 


REASON FOR RETREATMENT (Multiple choice possible) 


OTWER THAN MEUROSYPHILIS 


LACK OF IMPROVEMENT DESPITE PREVIOUS TREATMENT 


ELEVATED CELL COUNT DESPITE PREVIOUS TREATMENT 


2. ELEVATED PROTEIN OESPITE PREVIOUS TREATMENT 


INSUFFICIENT CLIMICAL IMPROVEMENT DESPITE PREVIOUS 


‘. TREATMENT, TO SEE 


?. CLINICAL PROGRESSION DESPITE PREVIOUS TREATMENT 


PEMICILL IM BOULD OFFER POSSIBILITY 


nT 


POSITIVE CSF WASSERMANN DESPITE PREVIOUS TREATMENT 


CLINICAL AND LAB STATUS SATISFACTORY 
TREATMENT CONSIDERED INADEQUATE 


PREvVious 


4 COLLOIDAL CURVE DESPITE PREVIOUS TREATMENT 


FOR WEUROSYPHILIS: 


Reason (Specify) 


TYPE OF RETREATMENT (Mul 


REASON DUBIOUS OR UNKNOEN. OR OTHER 


tiple choice possible) 


PERICILLIN 


Tora units (MIT) 


mo. 
reotal 106°) 


PAROXYSus (Orel 1030, | WO. WOURS (Orel 1097. rectal 
106") 


(Speclly type and amount) 


UNENOEN TYPE Of RETREATMENT 


THIS PART OF FORM TO BE USED FOR PARETICS AND TABOPARETICS ONLY 


(No date or 
PARETIC SYMPTOMS not dare } 


PSYCHOTIC ON SIMPLE OBSERVATION 


“MEATLY ORESSED 


LOGICAL SEQUENCE To CONVERSATION 


UNDULY DEPRESSED OR EUPHORIC 


NO 


DELUSIONS 
_OR TENTED FoR Time 


HALLUCINATIONS 


| 


“OR FOR PLACE 
ORIENTED 


FOR PERSON 
RETENTION (Immediate) 


NO. DIGITS FORWARD 


[RETENTION (De layed) NORMAL | IMPAIRED | NO 
[RECENT MEMORY IMPAIRED | NO 
INF ORMAT 1 ON (For educational Ie | NORMAL IMPAIRED ND 
CALCULATION (For educational Tevel) | PAIRED | NO 
_JUOGMENT (Absurdity toe toate) NORMAL IMPAIRED | NO 
SPEECH (Teat phra NORMAL | IMPAIRED | ND 
HANOWRITING NORMAL | IMPA iREO| ND 
INSIGHT “NORMAL | IMPAIRED | NO 
“TREMORS "ABSENT | PRESENT NO 

CONVULS __| assent | present | wo 
INCONTINENT wo ves | ND 
ABLE TO ORESS SELF, ETC. 4 | 


Trou 


OF YEARS ADDITIONAL ne SINCE STUDY TREATMENT 


PATIENT’ ALCOMOL IC STATUS aT ™Is OBSERVATION same ‘Ono ae changed, ‘deecr ibe ) 


T THAT A SEMILE ELEMENT 15 PRESENT? ves 


Ono 


VISION 


SCOTOMATA 


PERIPHERAL FIELOS 


SNELLEN 

(Specify carrected, wearrected 

_PRESENT ABSENT 


CONSTRICTION OEFEC 


NORMAL CONCENTRIC SECTOR 


ND 


NO PRESENT 


T NO NORMAL 


CONCENTRIC 
CONSTRICTION 


SECTOR 
DEFECT 


THIS PART OF FORM TO BE USED FOR PRIMARY OPTIC ATROPHY ONLY 
0.0. 0.8 
OPTIC DISC COLOR | NORMAL NORMAL NO 


Figure 


IF 


Vol. 


May, 


| 
2. FEVER 
NO | YES NO 
| NO yes ND 
Yes NO ND 
YES NO ND 
Ag | Yes NO 
DIGITS BACKWARD | NOD 
| = ND 
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The fixed point of reference with respect 
to time was the so-called “study treatment” 
date. 


placed the patient in the study group. 


This was the treatment episode which 
some patients this was the first treatment 
given for neurosyphilis; for others it rep 
resented penicillin given after previous 
chemotherapy or penicillin therapy which, 


had 


not been sufficient, so that further treatment 


in the consideration of the clinician, 


was thought necessary. Subsequent — to 
“study treatment’ numerous patients were 
again given penicillin, sometimes because 
it was felt that the process was progressing 
or that biologic cure had not been attained. 
At. other 


given in 


times additional penicillin) was 


accordance with predetermined 


treatment schedules, or, occasionally, — to 
allow studying the possible effect of larger 
fluid 


cases, penicillin was given as treatment for 


doses on spinal reversal. In some 


intercurrent, unrelated illness. Administra 


tion of penicillin subsequent to “study treat 


ment” was considered as an incident in 


follow-up and did not eliminate the patient 
from the study group. 
advisable to observe 


It was considered 


the patient 3, 6, and 12 months after “study 
The 


status of the patient described at a time 


treaiment,” and yearly thereafter. 
nearest the desired observation interval was 
accepted as representative of the condition 
of the patient at that time interval. If a 
patient observation took place at a stated 
interval following omission of a scheduled 
observation, interpolations were — made, 
whenever possible, so as to make some data 
available for the period during which the 
patient was not observed. 

In evaluating a new modality of therapy, 
a comparison should ideally be made be 
tween control groups of similar, untreated 
patients and similar 


patients treated by 


other methods commonly in use. However, 
at the present time there is no valid need 
control 


or justification for an untreated, 


group The course of paresis prior to fever 
therapy was so invariably unfavorable that 
death was the common outcome and spon 


taneous “cure” or improvement was notable 
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for its rarity. The experience is best sum 
marized by quotations taken from several 
authors with large experience in this field. 
Stokes characterizes paresis as follows: 
The 


markably in different patients 


course of paretic neurosyphilis varies re 
An acute fulminat 
ing or galloping form occurs, with an encephalitic 
picture and fever or with rapidly successive se1z 
ures or shocks, each leaving the patient more ce 
teriorated than the preceding, and terminating often 
in the tatal convulsive state The excited typ 
with flight ideas, delusions, extreme irritability and 
outbursts of maniacal violence is contrasted with 
the silent, depressed, and suicidally inclined patient, 
and with the slow deteriorative type which grad 
ually declines into silliness, dementia, and amentia 


The 


average conception Ot 


mental characteristics which constitute the 


paretic neurosyphilis belong 
simply to a median type whose euphoria, fabrica 
tion, and grandiose delusions during a physical de 
cline 


unaccompanied by any consciousness 0 


course or termination, is the medical apotheosis of 
an easy death 
Moore * 
treated paresis. 
Without 


quently occur in paresis (3-5 percent) 


describes the outcome of un 


treatment, complete remissions mire 


When the 
do oceur, they are almost always of short duration, 


a few months only. Temporary partial improve 
ment also occurs in a few patients (5-15 percent), 
In the 


downhill progression with death 


also of short duration large majority, there 


is Steady follow 


ing the onset symptoms an average 


vears. An exceptional patient may live 5 years or 
longer 

few 
literature on this subject also have been 
tabulated 


selected reports irom the vast 


showing the experience the 


premalarial therapy era (Table 1) 


It is perhaps well to quote Dattner? to 


provide an adequate summary of the his 
toric control against which our experience 
must be judged. 


No more than two decades age it [paresis] 
incurable. Ina 


considered series of 


Krafft-Ebing did not find a sing 
Arndt in 900 


patients, 


case, nor did Jumius and patient 


Hoche, in his monograph on general paresis, writ 


that in twenty vears of clinical experience hi 
This became “> 


International Medieal 


1922 


saw a cured pareti 

established that at the 
Paris 
paper read | ruce, ot 
that 


(in the diseu 


Edinburg! 


thie rapy tol 


gress in 


there is paretics 
statement wa 


of the Britis! 


ade in the neuropsycl 
Medical Society 


Robertson vas it 


in 


| 
ra 
areti 
ured 
on 
i Was State = 
Ihe 
thie 
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TABLE 1—Summary of Selected References on the Outcome of Untreated Paresis 


No. of Patients 
Reference Date and Place of Study Observed Outcome of Untreated Paresis 


Lewis, Hubbard, and Dyar 1886-1925 1,558 
St. Elizabeths Hospital, 
Washington, D.C 


Death within 3 yr. after hospitalization, 67.5% 


Woodma 1907-1917 Average duration of life: 26 mo. after admission 
1917-1925 86 15.8 mo. after admission 
Middletown State Hospital 


Briner * 1903-1929 470 Lived less than 3 yr., 70% 
Psychiatric Clinic, Zurich 
Derby '# 1917-1921 239 Average duration of life, 1.5 yr. after admission 
Brooklyn State Hospital 
Cheney '' 1920 Patients admitted Death within 4 yr., 82.1% 
New York State Hospital during 1920 
Dattner ¢ 1920-1923 227 Lived less than 3 yr. after admission, 
London County Hospitals 


When the first successes of malaria therapy became females and over twice as frequently in 
known, doubts were expressed as to whether the whites as in Negroes. 
treated patients really were paretics and not pa- he 

Age 
tients with meningovascular syphilis. Not until 
. Robertson was assured by von Pirquet of Wagner 


Years 


the malaria experiment in Scotland 1-29 


laurege’s trustworthiness did he himself introduce 


Against this background of untreated 30-39 23.! 
40-49 


50-59 


general paresis the discussion of the experi- 
ence of treatment with penicillin alone or Sh well ents 77 7 
penicillin with fever follows. Unknown 18 l 


Comment. Paresis strikes most frequent 


The Material 


No untreated control group is available, aged 30-59 years). 


ly during life's most productive vears (85% 
I é 


but the end-point in untreated paresis, as Previous Treatment 
evidenced by the previous discussion of the o ae 

literature pror to the introduction of ma 
None 30.1 
Metals 34.2 
Penicillin 56 5.2 
tion. Fever 112 10.3 

Composition and Characteristics of Study Unknown 220 20.2 


Grout An outline summary of the com Comment. Information as to previous 


laria therapy in 1917, is death, usually 


within a period of four vears from detec 


position and characteristics of the 1,086 treatment was unavailable in a large number 
patients at time of study treatment, together of cases. Of those patients for whom such 
with brief comments. follows. information was available, almost 40¢¢ had 
been entirely untreated, and very few pa 
tients had received penicillin, Consideration 
of the stage of infection when first treat 
ment was given revealed that only 1067 of 

White female - the patients had received any treatment for 


~ early syphilis. In no case had this treatment 
for early syphilis included penicillin. 


Other Duration of Infection 


In paretics this is usually at best a rough 
three times as frequently in males as in estimate, for obvious reasons. In 569 


Comment. Varesis is approximately 


566 Vol. 81, May 


L959 


69 6.3 

; 

4 


(52.4) of the present group no estimate 
as to duration of infection could be made. 
The estimated duration in the remainder 
ranged from 2 to 30 years or more, with 
the majority falling in the period of 10 to 
24 years. 

Duration of Paretic Symptoms 


Per 

Months No. Cent 
0-3 173 15.9 
4-6 117 10.8 
7-12 194 17.9 
13-24 142 13.1 
25-36 71 6.5 
37+ 166 15.3 
Unknown 223 20.5 


Comment. In paretics the great difficulty 
of obtaining a reliable history as to duration 
of symptoms is well known. In 20.5 of 
the present group duration of symptoms 
was unknown. Ideally, paresis should be 
promptly diagnosed and as promptly treated. 
The present group represents a far different 
situation, with only 15.96 of the patients 
entering the study with symptoms of three 
months’ duration or less. The results of 
treatment herein reported may thus be con- 
sidered minimal. 

Spinal Fluid Data 


Per 

Cell Count No. Cent 
0-4 247 22.7 
5-10 178 16.4 
11-30 200 26.7 

31 or more 304 IRD 
Unknown 67 6.2 
Per 

Protein, Me. % No Cent 
Less than 40 184 16.9 
40-50 174 16.0 
51-98 123 39.0 

99 or more 232 21.4 
Unknown 73 67 
Wassermann Per 
Test No Cent 
Total 953 100.0 
Positive 938 OR 4 
Doubtful 3 0.3 
Negative 5 05 
Bloody tap 7 OLS 
Per 

Kahn Test No Cent 
Total 133 100.0 
Positive 124 93.2 
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Doubtful l 0.8 

Negative 60 
‘Titered \Wassermann Test 

Least amount of spinal fluid 


giving positive test 


Per 

No Cent 

titered R44 100.0 

0.1 ce. or less 580 69.5 
0.2 cc 189 22.7 
0.4 ce 30 3.6 
0.5-0.6 20 24 
OR ce & 10 
0.8-1.0 ce., doubtful 0.2 
O.8-1.0 cc., negative 06 


Comment. The relative frequency of an 
inactive spinal fluid (cells 0-4; protein less 
than 40 mg. ©) preceding study treatment 
is best explained by previous treatment. It 
is well known that arsenic and heavy metals 
will frequently temporarily depress cell 
count and protem level, although the paretic 
process is not fundamentally altered. In 
untreated paresis the spinal fluid cell count 
is in most cases elevated. In the present 
group, approximately of the previ 
ously untreated cases had a pretreatment 
cell count of 5 or more per cubic millimetet 

The spinal fluid Wassermann test) was 
almost always positive, and, when titered, 
usually with small amounts of spinal fluid 
Not so the blood serologic test, which was 
negative in no less than 93 (8.6% ) of the 
patients. In untreated) paresis, positive 
spinal fluid Wassermann test is a sire qua 
non for the diagnosis, but the blood sero 
logic test may be negative. All previously 
untreated patients in the present group had 
positive spinal fluid Wassermann test: find 
ings either at the time of or just prior to 
the administration of penicillin. Twenty 
six (8.007) of the 327 previously untreated 
patients had negative blood serologic tests 
at the time of study treatment 


The Psy he 


Severity of psychosis No Per Cent 
Mild 24) 
Moderate 234 
Severe 61) 3 

Type of | 
Simple dementes O49 59.4 
Manic, 197 18.1 
Depressed 63 


$9, 567 
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Paranoi 
Diagnosis on somatn 


grounds alone 3 


/ 


Pype unclassified 73 6 

Comment. The basis for classification as 
to severity is discussed detail below. 
Phis present group is a relatively severely 
ifiected one and a good test group for the 
evaluation of treatment. The simple de 
mented type of psychosis is more frequent 
than all others combined. Twenty per cent 
of these patients also had tabes, but evalua 
tion of the effects of treatment has been 
based entirely upon paretic symptoms. 

Severity of Paretic Psychoses In order 
to provide some basis for prognosis and 
for valid comparison of other variables, the 
severity of clinical paretic involvement. at 
time of treatment has been estimated. Clas 


sification of cases as mild, moderate, or 


laste 2—Classification of General Paresis 


Group Symptoms indicative of severe paret nvolvement 
1. Psychotic on simple observation 
Delusions 
%. Disorientation for time 
1. Disorientation for place 

Disorientation for person 
6. Incontinence 

Untidy are 
8. sequence t 
Inability to dre 

Crroup 2) Symptoms indicative of less serere paretic involvement 
1. Impaired immediate retention 
Impaired delayed retention 
$. Impaired recent memory 
1. Impaired remote memory 

Impaired capacity for informatior 
i. Impaired capacity for ealeulatior 
Impaired judgment 
Impaired insight 
% Impaired speect 
10. Impaired handwriting 
‘Tremor 


moon the basis of symptom * groups 
lo be classified as having severe paresis, a patient must 
ive had two or more of the symptoms listed in Group 1 at 
time of study treatment 
Moderate: To be el fled as having moderate paresis, a patient 
must have had only one or none of the symptoms in Group 1, 
but five or more of the symptoms in Group 2 
Mild: To be classified as having mild paresi i patient must 
have had only one or none of the symptoms in Group 1 and 
ke than five of the symptoms in Group 2, 


* Convulsions, since they represent a residual of damage, as 
well as being a symptom specific of general paresis, have been 
omitted from consideration in the classification. Undue depres- 

ion and euphoria, representing mood changes, also are omitted 
because of the difficulty in objective measurement 
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severe has therefore been made according 
to the criteria set forth in Table 2. 

Severe paretic involvement was present 
in 56.3%, moderate involvement in 21.5%, 
and mild involvement in 22.2% of the 1,086 
patients. The fact that the two cooperating 
psychiatric hospitals contributed 375 of the 
611 severe cases strongly supports the 
validity of the classification. 

Study of distribution by age, race, and 
sex failed to reveal any definite correlation 
with severity of involvement. 

Consideration of the type of psychosis 
revealed, as expected, that a preponderance 
of patients with manic-expansive or para 
noid psychosis was classified severely 
involved and that patients diagnosed as 
having “questionable paresis” or diagnosed 
on somatic grounds alone fell preponder 
antly into the milder categories. 

The presence or absence of previous 
treatment, the type of previous treatment, 
and the diagnosis at time of earliest anti 
syphilitic therapy did not seem to influence 
the severity of involvement. It was difh 
cult to assess the possible importance ot 
duration of syphilitic infection, which was 
unknown in over one-half the patients. The 
effect of duration of paretic symptoms was 
not evident from our data. The large num 
ber (20.5 ) of patients in whom the dura 
tion was unknown and the great difficulty 
in obtaining a reliable history in this regard 
were doubtless the chief reasons for lack 
of correlation between duration of symp 
toms and severity of involvement. 

Sometimes in a study such as this, which 
runs over a decade (1943-1953), criteria 
for inclusion of cases change. It is there 
fore important to note that there was no 
correlation between severity of paretic in 
volvement and year of study treatment in 
the present material. 

Detailed study failed to reveal any cor 
relation between initial spinal fluid cell 
count or protein content and severity of 
clinical paretic involvement. 

As shown in Table 3, the classification 
adopted correlates well with pragmatic clas 
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TaBLe 3.—Work Status at Time of Study Treatment, by Degree of Paretic Involvement 


Total 


Work Status 


Able to work at usual occupation 
Able to work at simpler occupation 
Unable to work —not institutionalized 
Institutionalized— 

Able to work there 

Unable to work there 

Status unknown 
In prison 
Never did useful work 
Status unknown 


Total 


sification based work 


upon status. Only 
of the paretics classified as severe 
were able to work and were not institution 
alized at time of study treatment, as con 
33.3% 


moderate 


trasted with and 52.3¢¢ of those 


classified as and mild, respee- 
tively. 

Consideration has been given to extrane 
ous factors which might conceivably intlu 
ence proper interpretation ot severity of 
paretic psychoses. The paticnt’s intelligence 
before the development of paresis is cer 
tainly a most important factor, and one 
which, in the present study, it has not been 
The extent of this 
exemplified by 83 patients 


who 


possible to evaluate. 
problem 
(7.7%) were classified as having 
simple demented paresis, diagnosis ques- 
This inability of 


experienced clinicians definitely to differ- 


tionable. reflects the 
entiate paresis from mental retardation or 
from psychoses other than paresis, even 
in the presence of typical spinal fluid: find 
ings. It must be recognized that a small 
1,086 
patients, therefore, represents asymptomatic 


proportion of the present group of 


neurosyphilis plus mental retardation, alco 


holism, cerebral arteriosclerosis, or other 


psychoses, rather than paresis. Since these 
{ The reason for decrease in work capacity as 


compared with usual work capacity at time of 
study treatment was known in 802 patients. In 776 
(97%) of these patients the decrease was due to 
paretic neurosyphilis and in 26 (3%), to extraneous 


factors 
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Per Cent 


100.0 


Degree of Paretic Involvement 


Moderate Mild 


Per Cent No. Per Cent 
46.9 
5.4 
22.0 


1.6 
14.1 


0.8 
0.4 
5S 


100.0 100.0 


other forms of mental aberration are not 


influenced by penicillin, their inclusion 


tends to minimize the results of treatment. 
Educational level has not proved to be 
barrier to classifica 


a formidable proper 


tion. Severe involvement was found in 
61.3 of the patients with eight years or 
less of schooling and in 56.5 with more 
than eight years of schooling. This would 
lack of 


often 


indicate that education in the pa 


tient has not misled the clinicians. 

Chronic alcoholism was considered to be 
present in 118 of the 1,086 patients. Sixty 
nine per cent of these 118 patients were 
classified as having severe paresis, as com 
pared with 56.2C¢ of the nonalcoholic pa 
tients, a difference interpreted as 
additive rather than ectiologically significant, 

Since only 77 of the 1,086 patients were 
60 years or older, a confusing senile cle 
ment could not have been very frequent. 
However, the precentage of this age group 
classified as “severe” did not significantly 
differ from the percentage of younger age 
groups similarly classified. A senile element 
was thought to be present at the time of 
study treatment in 26 (2.4) of the 1,086 


patients. 
Study Treatment 


Study treatment, defined as that course 
this 
series and serving as a reference point in 


of treatment placing the patient in 


time, consisted of aqueous penicillin in 


850% of the 1,086 patients, procaine peni 
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Severe 
No. No Per Cent No. 
168 15.5 55 ae 
54 5.0 1s 2.9 23 nee 
297 27.3 170 27.8 74 
37 34 20 3.3 6 2.6 
156 42.0 359 58.7 63 26.9 34 as 
1 0.1 1 0.2 
5 0.4 3 0.5 2 a 
6 0.6 3 0.5 2 0.9 l ie 
62 5.7 37 6.1 4.7 
— 
— 1086 
a 
J 
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4 sed 


ABLE Amount of Penicillin | at Study 


Treatment 


Patients Treated 
Amount of Penicillin, —~ 
Million Units No Per Cent 
Less than 0.6 
0.6-1.100 
1.2-2.300 
2.4-4.7% 
.5-5.000 
6.0-8.9909 
9.0-9.909 
10.0 or more 


Total 100.0 


cillin in 120, and penicillin in oil and wax 
Table 


to 


or mixed types in the remaining 3. 
the 


of 


4 shows distribution with respect 


amount penicillin used. Ninety-seven 
per cent of the patients received more than 
2,400,000 units, and 38 
than 6,000,000 units. There was a definite 


tendency to treat clinically severe paretics 


received more 


with a larger dosage. Thus, 63 of severe 
paretics and only 50¢ of the moderate and 
Taste 5.—Fever Therapy by 


Total 


Fever Therapy Per Cent 


100.0 
100.0 


Fever administered 
No fever administered 


Total 100.0 


mild paretics received 6,000,000 units 
more. 

As shown in Table 5, there was a similar 
tendency to add fever therapy to penicillin 
significantly more frequently in the severe 
than in the moderate cases and in the mod- 
frequently than in the mild 
A total of 457 patients 


were treated with fever plus penicillin and 


erate more 


cases of paresis. 


629 patients were treated with penicillin 
alone. 

Fever treatment consisted of induced ma- 
86%, and 
combinations of with 


fever in 
various the 
without typhoid vaccine therapy in the re 
of the 457 patients. 


laria im artificial 


two or 


maining 6%, 
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The trend in recent years has been to 
ward the utilization of penicillin alone. Of 
808 patients treated during 1943-1947, 49 
received fever therapy, as compared with 


only 22% 


1948-1953. 


sequent to 1950. 


of 278 patients treated during 
No patient received fever sub 


Table 6 shows the observation periods 1. 
years after study treatment. 
The fact that 91.59% of 
were followed one or 


1,086 paretics 
year more, 78.5¢ 
three years or more, 59.6% five years or 
more, and 33.7 seven years or more rep 
resents a remarkable achievement among 
eight cooperating clinics located im various 
sections of the country. It lends validity 
to the conclusions of the present study-—an 
effort which, in view of the diminishing in 
cidence of syphilis, it may never again be 


possible to duplicate in the United States. 


The Herxheimer Reaction 
A clinical Herxheimer reaction is defined, 
for purposes of the present study, as an 


Degree of Paretic Involvement 


Severe Paresis Moderate Paresis 


Mild Paresis 


Per Cent No. Per Cent No. Per Cent 


20.3 
22.4 


61.5 
52.5 


56.3 


OS 


6.—Observation Period After Study 


Treatment 


TABLE 


Study Patients 
Post-Treatment - 
Observation Period 


Per Ce 


0.7 
99.3 
94.9 
91.5 
86.2 
78.5 


69.7 


Not seen after treatment 
3 mo... 
6 mo.. 

2 yr... 

3 yr.- 

4 yr... 
5 yr... 
6 yr. 

7 yr. 

8 yr... 
10 yr. 
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936 
852 
757 
647 59.6 
499 46.0 
365 33.7 
4 ‘ 203 18.8 
95 8.8 
16 1.5 
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exacerbation of neurosyphilis symptoms 
occurring within a few days after the initia- 
tion of treatment. A Herxheimer 


reaction is-manifested by fever alone. The 


febrile 


incidence of Herxheimer reactions was un- 
related to the clinical severity of the paretic 
The 


of the Herxheimer reaction to the activity 


psychosis. relation of the incidence 
of the syphilitic process in the central nerv- 
ous system has previously been pointed out 
ina study of the Johns Hopkins material ® 
and is confirmed in the present study. 
Among 425 patients whose pretreatment 
spinal fluids contained less than 11 cells 
Herxheimer 
(0.4 ) 


reactions in 7 


per cubic millimeter, febrile 


reactions occurred in 27 and. clin- 
(1.6%). 
Among 594 patients whose pretreatment 
spinal fluids contained 11 


ical Herxheimer 


cells or more, 


febrile Herxheimer reactions occurred in 


59 (9.9%) and clinical Herxheimer reac 


tions in 31 (5.20). No such clear-cut rela 
tionship of Herxheimer reactions to spinal 
Huid protein level was demonstrable. 
Febrile Herxheimer reactions 
corded in 94 (14.990) of 
treated with penicillin alone. 


were re 
629 patients 
This 


since 


repre 


sents the minimum incidence, tem- 
peratures were not recorded in many cases. 
The incidence of febrile Herxheimer reac 
tions could not be estimated, for obvious 
reasons, among 457 patients treated with 
Clinical 


Herxheimer reactions occurred with strik 


fever therapy plus penicillin. 
ingly greater frequency among the 629 pa 
tients treated with penicillin alone (36, or 
5.8%) than among the 457 patients treated 
18%), 


thus confirming a previous clinical observa 


with penicillin plus fever (8, or 


tion of Moore.® 

Among the 44 clinical Herxheimer reac 
tions, exacerbation of psychosis and devel 
were the 
major problems, occurring in 24 and 6 


opment of convulsive seizures 


patients, respectively, Kither of these situ- 
ations may constitute a grave, even though 
usually more or less temporary, clinical 
often immediate 


emergency, necessitating 


hospitalization of ambulatory patients. 


Adequate pretreatment sedation is recom- 
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mended, and anticonvulsant therapy is ad 
visable if there is any history of seizures. 

There was one death in the present series 
clearly due to a Herxheimer reaction. 

A 45-year-old Negro man was admitted to St 
Elizabeths Hospital with simple demented paresis 
The symptoms, forgetfulness and crying spells, ap 
peared in July, 1944. Spinal fluid examination on 
Dec. 19, 1944, showed 31 cells per cubic millimeter, 
100 mg. % of protein, Wassermann test 4444, and 
mastic test 55553333110. On Dee. 20, therapy with 
an aqueous solution of penicillin was started, with 
the schedule of 25,000 units every three hours. Fol 
lowing the tourth dose of penicillin, with a total 
dose of 100,000 units up to that time, the patient 
developed fever and convulsive seizures and died 
14 hours later. 


approximately Permission to per 


form an autopsy was refused, 

This case and one death due to induced 
malaria constitute the total treatment mor 
tality (O18) in the 


1,086 paretic pat ients. 


present group of 


Results of Treatment 
Since the favorable effects of penicillin 
on the cerebrospinal thuid have been previ 
ously well documented,'’ current interest 
centers largely upon the effect of penicillin 
with or 


without fever therapy upon the 


clinical status. In the present study two 
measurements of clinical outcome have been 
utilized. 

1. Clinical Status of the Paretic Psy 
chosis at ach Post-Treatment Observation 
Status.—-In 


this determination the judgment of the cli 


in Relation to Pretreatment 


nician Was paramount. The possible cate 


gorizations Were remission or significant 


improvement, unchanged status, progres 
sion, or death. Death was further cate 
gorized as to cause -neurosyphilis 


other causes, 
2. Work Status at Lach Post-Treatment 
Relation to 


This is a pragmatic yardstick of 


Observation in Pretreatment 
Status 
evaluation largely independent of the va 
garies of individual clinical judgment, but 
subject to a variety of imponderable, gen 
eral extraneous influences, such the 
business cycle, interest of relatives in help 
ing patients, availability of vocational re 


habilitation, and availability of suitable 
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Posttreatment stotus - 


Able to Work at Usual or Simp- 
ler Occupation at Time of Study 


Interval Following Treatment (in years) 


Average number of risk 


work. The possible categorizations were 
ability to work at the usual or simpler occu- 
pation, inability to work but not in mental 
institution, and in mental institution. 

By means of a modified life table tech- 
nique, the study group has been described 
first as survivors and deaths, with all pa 
tients carried through to the latest observa- 
tion, death, or re-treatment. The survivors 
then are further categorized in relation to 
pretreatment status. Results are expressed 
in graphic form, the actual life tables being 
omitted.§ 

Work Status Relationship: Post-treat 
ment work status in relation to work status 
at time of study treatment is presented 
Figure 2. For this evaluation 901 cases 
were available. Those patients whose in 
ability to work was for other than reasons 
of paresis were excluded. Also excluded 
were patients with unknown occupation, 
consideration being limited to (1) profes 
sional, clerical, and sales persons; (2) 
skilled manual workers; (3) unskilled and 
farm laborers, and (4) domestic workers. 
Work status at time of study treatment was 

§$ The actual life tables are on file in the Office 
of Staustics, Venereal Disease Branch, Communi- 
cable Disease Center, Public Health Service, U. S 
Department of Health, Education, and Welfare, 
Atlanta, Ga 
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Average number at risk 
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Able to work at usual or simpler occupation 
Unable to work, not in institution 

In mental institution 

Dead - couse other thon poresis 

Dead - couse poresis 


In Mental Institution at Time 
of Treatment 


3 4 5 6 


Interval Following Treatment (in years) 


Average number ot risk 

4, 2 
‘Oo ‘ooo we OW 


, by work status at study treatment 


remarkably similar for all four oecupational 
groups. 

Significant numbers of patients have been 
followed through the sixth or seventh year 
of post-treatment observation. At six years’ 
post-treatment observation, 820 of those 
able to work before treatment continued to 
be able to work. Of those unable to work 
but not institutionalized before treatment 
56% were rehabilitated for work, while of 
those institutionalized before treatment 
33% were rehabilitated for work. Psychi 
atric institutionalization was necessary at 
six years for 40, 17%, and 42% of these 
groups, respectively. Death due to neuro 
syphilis had oceurred in 1%, 5%, and 6% 
respectively. Figure 2 illustrates two im- 
portant points: First, one out of three 
institutionalized paretic patients can be 
rehabilitated for work; and, second, pre 
treatment work status is of prognostic 
import, 

Ability to work at four years after treat- 
ment was inversely proportional to the 


length of time decreased work capacity had 
existed at the time of treatment. If de- 


creased work capacity had existed more 
than a year prior to treatment, only 31¢¢ 
were able to work 4 years later, as con- 
trasted with 414 of those with decreased 
work capacity of 7-12 months’ duration; 
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49°, 4-6 
months’ duration; 626¢, less than 1 month's 
duration, and 81% 


months’ duration; 57, 1-3 
, Without decreased work 
capacity at time of rhe 
centage of patients in a psychiatric institu 


treatment. per 
tion four years after treatment was directly 
proportional to duration of decreased work 
130, 39%, 


for the above 


capacity at time of treatment: 
21%, 25%, 18%, 


groups, respectively, It 


and 9% 
is evident that not 
only is absolute work status at time of 
treatment of prognostic import but perhaps 
of equal significance is the length of time 
which has elapsed since the patient has 
been able to work at his usual occupational 
level. 

Study of outcome according to usual 
occupation was not feasible, owing to the 
small number of cases available after sub 
categorization. Among institutionalized pa 


118 skilled 


workers and 215 unskilled or farm laborers, 


tients there were, however, 


with significant numbers followed through 


five post-treatment observation, 


396 


vears of 
At that time 
of the latter were able to work, results not 


of the former and 300% 


considered to be significantly different, 

The 
paretic psychosis correlates well with post 
status. Of patients 


with severe paresis Whose five years’ post 


clinical severity of pretreatment 


treatment work 


Fig. 3.—Clinical outcome of penicillin 


= 
Unchanged 
Progressed 


treatment, by 
probability of outcome, in terms of percentage ). 


GENERAL PARESIS 


treatment work status was known, 55 
(37%) were able to work, as compared 
with 50 (82¢¢) of 61 with moderate paresis 
and 56 (920) of 61 with paresis. 
The clinicians’ evaluation of clinical status 
at each post-treatment observation in- rela 
tion to pretreatment status correlated well 
with work status as recorded at the same 
observation. 

Relation to 


Outcome in Severity of 


Psychosis: Ligure 3 presents clinical out 
come for the group as a whole in relation 
to severity of paretic psychosis. Significant 
numbers of patients have been followed 
through the seventh year of post-treatment 
observation. At that time the salvage rate 
(expressed as “remission or significant im 
provement” for severe and moderate cases 
and as “remission, significant improvement, 
mild 
38.0% for the severe group, 74.0% for the 


or unchanged” for the cases) was 


moderate group, and 81.46 for the mild 
group. Progression and death due to neu 
rosyphilis occurred preponderantly the 
severe group. At seven years, 35.2€¢ of 
this group, as compared with 7.39% of the 
other two groups, were in a psychiatric in 
stitution. Figure 3 illustrates two important 
points: (1) Of mild or early cases, better 
than 80% can be rehabilitated and remain 
so; and (2) 


the severity of the paretic 


severity of psychosis Ccumulative 


Remission or significant improvement 


Dead - cause other than poresis 
Dead - cause paresis 


Severe 


Moderate 


= 


Percent 


o 8 8 8 8 


| 
Interval Following Treatment (in yeors) 


Average number of risk 
~ < 


= 


% 


> 
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Interval Following Treatment (in years) 


Average number at risk 
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& 


\ 2 3.4 


Interval Following Treatment (in years) 


Average number ot risk 
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= Remission of tignificent improvement 
bonged 


Sempre Demented, Diagnosis Cvestionabie 


interval Following Treatment (in yeon 


Average number ot 


Interva! Following Treatment (in yeon) 


Average number at risk 
3 


eo-v 


Interval Following Treatment (in yeon) 


Average cumber ot risk 


‘e 


Fig. 4.—Clinical outcome, 


psychosis at time of treatment is of con 
siderable prognostic import, 

Outcome in Relation to Type of Psy 
chosis: Figure 4 presents clinical outcome 
in relation to type of psychosis rather than 
severity of psychosis. Only in the “simple 
demented, diagnosis definite” group and the 
“manic-grandiose, expansive’ group were 
significant numbers of patients followed 
six years after treatment. Outcome in these 
two groups was not markedly at variance. 
As expected, the small groups of patients 
diagnosed as paretic on somatic grounds 
alone and those with only questionable psy 
chosis did well.) The outcome in depressed 
patients seemed to be relatively favorable, 
also. Even the paranoid group showed a 
significant rate of improvement, although 
less than in any other type. Death rates 
due to neurosyphilis were unrelated to type 
of psychosis, but deaths did not occur at 
all in the 


‘somatic only” or “questionable” 
groups. 
At five years after treatment 47.3% of 
patients with simple demented paresis (di- 
For these mild cases “unchanged” status con 
stituted a good clinical result 
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Interval Following Treatment (in yeon) 
Average number of 


by type ot psvchosis 


agnosis definite) were able to work, and 
30.9% were in a psychiatric institution. In 
comparison, the “manic-grandiose, expan- 
sive” paretic did somewhat less well, with 
only 26.5% able to work and 40.4% in a 
psychiatric institution. Work status out- 
come was much more favorable in the rela- 
tively small groups of paretics diagno: *d 
as such on somatic grounds alone or with 
questionable psychoses. Depressed patients 
did relatively well, and paranoid patients, 
least well, although in all these four groups 
the number followed tor five years was too 
small to allow quotation of actual percent 
ages. 

It is clear from the above discussion that 
type of psychosis is of less importance 
prognostically than is severity of psychosis, 
and that patients with so little mental aber- 
ration as to fall into the “questionable” or 
“somatic only” categories have the best 
prognoses. The importance of early diag 
nosis and prompt treatment of paresis is 
thus once again demonstrated. 

Outcome in Relation to Spinal Fluid Ac- 
tivity: Figure 5 presents clinical outcome 


Vol. 81, May, 1959 


Pragressed 
cavse other than paresis 
- pores. 
4 | wr 
} ' 2 3 ‘ e 2 3 ° 
Interval Following Treatment (in years) 
P| Average number ot risk 
+ v “a % * 
Manic -Grandioe, Expense Oe presed 
wl 
| 
MN 
o 
2 3 ‘ 2 3 6 
Average umber at 
4 % v 
a 


PENICILLIN TREATMENT OF GENERAL PARESIS 


Percent 


2 


Interval Following Treatment (in years) 


5 Clinical out 


come, by pretreatment 


Cell Count Group 0 - 4 


Average number at risk 


_ Remission or significant improvement 
Unchanged 
Progressed 
Dead - cause other than paresis 
Dead - couse paresis 


Cell Count Group 5 - 10 


3 4 5 2 3 4 5 


Interval Following Treatment (in yearn) 


Average number ot risk 


-, 2 s = 
; Cell Count Group |! - 30 Cell Count Group 31 or more 
100 100 
80 
« 
oF 
20 
0 
| 2 3 4 5 
Interval Following Treatment (in years) Interval Following Treatment (in years) 
Average number at risk Average number at risk 


in relation to spinal fluid cell count at the 
time of study treatment. Significant num 
bers of patients have been followed through 
the fifth year of post-treatment observation. 
At that time remission or improvement oc 
curred in 39.5% of patients with initial cell 
count of 0-4, in 44.06 with initial cell 
count of 5-10, in) 49.4¢¢ with initial 


cell count of 11-30. and in 64.9% with 


{ Pretreatment cell count and protein level were 
found to have a close inverse relationship to dura 
tion of symptoms at time of study treatment 
Median duration of symptoms was 22.9 months for 
patients with 0-4 cells, 11.2 months for patients 
with 5-10 cells, 10.0 months for patients with 
11-30 cells, and 9.1 months for patients with 31 
cells or more. Median duration of symptoms was 
22.1 months for patients with protein of less than 
40 mg. %; 11.5 months, with protein of 40-50 
mg. %; 10.6 months, with protein of 51-98 mg 
%, and 9.2 months, with protein of 99 mg. % or 
more 
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mitial cell count of 31 or more. Apparently, 


but not truly paradoxically, progression 
rates were slightly higher in patients with 
active fluid: 3, 
49%, respectively. 


Deaths due to 


pretreatment — spinal 
4.8%, 


neurosyphilis 


9.5, and 
more 
less paralleled progression rates. Figure 5 
illustrates the fact that an elevated pre 
treatment spinal fluid cell count indicates 
an active inflammatory process more sus 
ceptible of improvement by treatment, but, 
at the same time, in some cases, leaving 
behind sufficient brain damage to nullify 
any real clinical effect. Patients with an 
inactive fluid, on the other hand, have a 
relatively static process, less susceptible to 
improvement by treatment but, at the same 
time, less likely to result in clinical progres 
sion. The correlation is definite enough to 
be of some prognostic value, but not. suffi 
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Progressed 
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Deod - couse paresis 
Protein Group Less Thon 40 Mg. 


1 


Interval Following Treatment (in year) 


Average number at risk 


% 6b % 


‘ov 


2 


Average number at risk 


Protein Group 40 - 50 Mg. 


lun 


3 4 5 


Interval Following Treatment (in years) 


Fig. 6 Clinical out 
g come, by 


pretreatment 


Protein Group 99 of More Mg 


1 2 3 
Interval Following Treatment (in years) 
Average number at risk 


4 4, 
» — 
ov oO 


ciently great to permit withholding adequate 
treatment from any paretic who has not had 
adequate treatment previously. 
Pretreatment spinal fluid protein level 
(Fig. 6) showed the same general relation 
ship to clinical outcome as did pretreatment 
spinal fluid cell count, but the correlation 
Was not as striking. At the fifth year of 
post-treatment observation, remission or 
significant improvement had occurred in 
only 40% of patients whose pretreatment 
Huids showed normal cell count and protein 
level, as contrasted with 58.5% of patients 
with elevated pretreatment cell count and 
protein level. There was no progression in 
the former group, but 7.26 in the latter. 
Figure 7 presents post-treatment work 
status in relation to spinal fluid cell count 
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Interval Following Treatment (in years) 


Average number at risk 


2 


‘o 


at time of study treatment. Significant 
numbers of patients have been followed 
through the sixth year of post-treatment 
observation. At that time 50.4% of patients 
with initial cell counts of 31 or more were 
able to work, as contrasted with 41.7%, 
46.5%, and 39.6% for the 0-4, 5-10, and 
11-30 cell count groups, respectively. Psy 
chiatric institutionalization was necessary 
for fewer of the patients with high pre- 
treatment cell counts. Pretreatment spinal 
fluid protein level showed the same general 
relationships. At the sixth year of post- 
treatment observation 41% of the patients 
whose pretreatment tluids showed normal 
cell count and protein content were able to 
work, as contrasted with 44.8% of the pa- 
tients with elevated pretreatment cell count 
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Cell Count Group 5 - 10 } 


Interval Following Treatment (in years) Interval Following Treatment (in years) 
Fig. 7.—Post-treatment ot Average number at risk 
work status, by  pre- 
treatment spinal fluid cell Ss 4 
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and proteim content. Thirty-seven per cent 
of the former and only 30@ of the latter 
were in a psychiatric institution. The cor 
relations between post-treatment 
status and pretreatment spinal fluid activity 
are less striking than, but confirmatory of, 
the previously discussed correlations be 
tween clinical outcome and pretreatment 
spinal fluid activity. 

Spinal fluid cell counts and protein levels 
at each post-treatment observation are pre 
sented in Figure & These findings are 
essentially similar to those previously re 
ported in asymptomatic neurosyphilis treat 
ed with penicillin.’ levated cell counts of 
11 or more had practically disappeared by 
the end of the first post-treatment year. At 
that time approximately 16% of spinal 
Huids showed borderline counts of 5 to 10 
cells, a number which was reduced to 8% 
by the end of the fifth post-treatment year. 
In contrast, elevated protein levels of 51 
mg. “ or more were present in 19% of 
spinal fluids at one year and in 10% at 
tive years. Borderline protein levels of 40 
to 50 mg. % were present in 24% at one 
year and in 24 at five vears, after treat 
ment. 

Since persistently abnormal spinal fluid 
cell counts of 11 or more were not encoun 


tered after treatment of paresis with peni 
cillin, they cannot be correlated with clinical 
outcome. Borderline cell counts of 5 to 10 
were observed in a significant number of 
patients three years after treatment, at 
which time clinical progression re- 
corded in 18% of this group, as compared 
with only 6 of the group with 0 to 4 
cells. Although abnormal and_ borderline 
protein levels persisted with much greater 
frequency than borderline or elevated cell 
counts, protein levels could not be corre 
lated with clinical outcome. Neither post 
treatment cell count nor protein level could 
be well correlated with post-treatment work 
Status. 

Outcome Relation to Duration of 
Symptoms at Study Treatment: Figure 9 
presents clinical outcome relation to 
duration of neurosyphilis symptoms at time 
of study treatment. Significant numbers of 
patients have been followed through the 
fifth year of post-treatment observation. 
Patients with more recent onset showed, 
as would be expected, a somewhat more 
labile process, with more improvement, 
slightly more progression, and a_ slightly 
higher death rate due to neurosyphilis than 
did patients with longer duration of symp 
toms at time of treatment. 


Fig. 9—Clinical outcome, by duration of symptoms at study treatment 


[| Remission or significant improvement 
hanged 


Sod Dead - cause other than paresis 
Deod - cause paresis 


Duration of symptoms at time of study treatment 


Less Than One Year 


One to Three Yeas 


More Than Three Years 


2 3 4 § 


Interval Following Treatment (in years) 


Interval Following Treatment (in years) 


Average number at risk 


60/578 


7 
100 100 100 
80 80 80 
- 
2 
4 1 2 3 1 2 3 4 5 
Interval Following Treatment (in years) 
“a 
2 
Vol. 81, May, 1959 


PENICILLIN TREATMENT OF GENERAL PARESIS 


Able to work at usual or simpler occupation 
Unable to work, not in institution 

In mental institution 

Dead - cause other than paresis 

Dead - cause paresis 


Duration of symptoms at time of study treatment 


One Year or Less 


One to Three Years 


More Than Three Years 


interval Following Treatment (in years) 


Average number at risk 


‘oO 
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work 
status in relation to duration of symptoms 
at time of 


ligure 10) shows post-treatment 
study treatment. 

numbers of patients have been 
through the fifth year of 
observation. 


Significant 

followed 
post-treatment 
At that time results were defi 
nitely better for patients with more recent 
onset. Of those treated within a year of 
onset of symptoms, 52.49% were working 
and 24.0% were institutionalized, as com 
with 47.40% and 27.6% 


institutionalized among those treated one to 


pared working 
three years after onset of symptoms, and 
39.0% working and 34.1% institutionalized 
among those treated more than three years 
after onset of symptoms. 

that 
early diagnosis and treatment afford a sig 


In general, it may be concluded 
nificantly increased prospect of clinical im 


provement, rehabilitation for work, and 
maintenance in or return to community life. 

Outcome in Relation to Previous Treat 
ment: In this study, 56 patients received 
penicillin prior to study treatment, while 
327 patients received no previous treatment 
and 483 patients received previous treat 
ment other than penicillin. Significant 
numbers of the last two groups were fol 
lowed six years after study treatment, at 
which time 41.5% of previously untreated 


and 58.4% of previously treated patients 
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Post-treatment work status, by duration of symptoms at study treatment 


had undergone remission or significant: im 
provement. Death due to neurosyphilis had 
occurred in 60° 
of the latter years 
study treatment 37.20 of previously un 
treated and 58.7% of previously treated 
patients were able to work. At 


of the former and in 4% 


group. At five after 


this time 
39.7% of previously untreated and 21.0% 
of previously treated patients were in a 
psychiatric institution. 

In view of the large percentage of pre 
viously treated patients and of the de 
effect of 
treatment other than penicillin, it cannot be 


monstrably favorable previous 
said that this study reflects the effect of 
penicillin alone, but only the effect of pemi 
cillin with or without fever therapy on a 
mixed group of paretics, a significant but 
undetermined number of whom probably 
had an arrested process when penicillin first 
That. this the 
accuracy of the absolute percentages cited 


Was given. detracts from 
cannot be denied, but that it significantly 
affects their order of magnitude seems un 
likely. 

Outcome in Kelation to Type and Amount 
of Treatment at Study Treatment: The 
present material was not found suitable for 
a statistically valid comparison of the effects 


of aqueous and repository penicillin prepa 


rations in the treatment of general paresis. 
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Relatively few patients received the long 
acting preparations, and those who did 
were, of course, an ambulatory group, with 
only 61.2% of those with severe paresis 
institutionalized at time of such treatment. 
In comparison, 85.8% of patients with se 
vere paresis were hospitalized when treated 
with aqueous penicillin. Too few patients 
with mild or moderate’ paresis were 
treated with repository preparations to per 
mit comparison. Among severe cases a sig 
nificant number of patients were followed for 
four years after treatment, at which time a 
significantly larger percentage were im 
proved than after treatment with aqueous 
penicillin, It is believed, however, that a 
large but undetermined factor in this differ 
ence was the difference in type of patient 
treated, rather than the type of penicillin 
used, It is permissible, however, to con 
clude that repository penicillin is quite as 
suitable as aqueous penicillin for the treat 
ment of paresis. This conclusion has been 
amply borne out by clinical experience with 
patients treated more recently than those 
included in the present study. 


Fig. 11.—Chinical outcome, by 
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bigure 11 presents clinical outcome in 
relation to amount of penicillin (study 
treatment), by severity of paretic psychosis. 
Significant numbers of patients treated with 
less than 6,000,000 units or with 6,000,000 
units or more of penicillin have been fol 
lowed through the fifth to the sixth year 
of post-treatment observation. Consistent 
differences between these two treatment 
groups could not be demonstrated. Con 
sideration of work ability and psychiatric 
institutionalization in these two treatment 
groups also tailed to reveal consistent dif 
ferences. These data fit in well with the 
known extreme sensitivity of Treponema 
pallidum to penicillin. Although the present 
study does not permit a statement as to 
the minimal effective dose of penicillin in 
paresis, it does support the pragmatically 
important conclusion that 6,000,000) units 
is ample. 

Outcome in Kelation to Penicillin Alone 
and Penicillin Plus Fever Therapy: A com 
parison of the effect of penicillin alone with 
the effect of penicillin plus fever therapy is 
of practical importance. Unless it can be 
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Fig. 12.—Clinical outcome, 
penicillin plus fever) 


definitely shown that there is meaningful 
additive effect, the markedly increased haz- 
ards and expenses of the latter form of 
treatment preclude its utilization. Figure 
12 presents the clinical outcome in relation 
to type of treatment by severity of paretic 
psychosis. There is no appreciable differ- 
ence between those receiving penicillin alone 
and those receiving penicillin plus fever 
therapy. Significant numbers of patients 
have been followed through the fifth year 
of post-treatment observation. At that time 
the percentages of improved and unchanged 
status were practically identical for the two 
therapy groups among the severe, moderate, 
and mild cases, and actually fewer of those 
treated with penicillin alone were in a psy 
Death neuro 
syphilis, limited practically altogether to the 


chiatric institution. due to 
severe group, occurred slightly more fre 


quently in those treated) with penicillin 
alone than in those treated with penicillin 
plus fever therapy. 

igure 13 presents post-treatment work 


status in relation to work status at time of 
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by type of treatment, by severity of psychosis (penicillin alone and 


Pa 
treatment 
continued to be able to do so five years later 


study treatment, by type of treatment. 
tients able to work at time of 
whether treated with penicillin alone or 
with penicillin plus fever. Patients unable 
to work but not institutionalized at time of 
treatment likewise showed no_ significant 
difference in work status five years later. 
Patients institutionalized when treated, who 
constituted numerically the largest group 
treated with fever, did better than similar 
patients treated with penicillin alone, 35¢¢, 
as compared with 206, having returned to 
By this 
time death due to neurosyphilis had oc 
curred in 


work five vears after treatment. 
6% of patients in this group 
treated with penicillin plus fever in 
10% of those treated with penicillin alone 

In general, as measured by the two yard 


sticks of clinical mental status and work 
or imstitutionalization status, it seems clear 
that the possible additive effects of fever 
therapy are not sufficient to justify its use 


Yet 


the individual clinician has some grounds 


in any significant number of patients. 
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Fig. 13.—Post-treatment work status, by work status at study treatment and by type of 
treatment (penicillin alone and penicillin plus fever) 


for its use in selected cases—the somewhat 
lower death rate due to neurosyphilis in 
severe or institutionalized patients and the 
greater rehabilitation for work in the latter 
group. 

Outcome in Relation to Herxheimer 
Reaction: The incidence and type of Herx- 
heimer reactions have been discussed pre- 
viously. Of equal importance is the 
question, repeatedly raised in the past, of 
possible permanent damage from this reac- 
tion. In the present material there is no 
evidence of such permanent damage. In- 
deed, remission or significant improvement 
was present five years after treatment in 
70.4% of patients with clinical Herxheimer 
reactions and in 60.9% of patients with 
febrile Herxheimer reactions, as compared 
with 48.8% of patients without Herxheimer 
reactions. Work status outcome was also 
somewhat more favorable in the presence 
than in the absence of a Herxheimer reac- 
tion. At five years after treatment, 59.8% 
of patients with clinical Herxheimer reac- 
tions were able to work, as compared with 


64/582 


Able to work of vue: or simpler occ upetion 
Unable to work, not in institution 


! 2 3 
interve! Following Treotment (in yeon) 


2 3 
interval Following Treatment (in yeorn) 


+ 


Stats ot study treatment - unable to work- No Fever Therapy 


Status of study treatment - in mental institution 


Fever Therapy qT 
Stotws ot study treatment - unable to work - 


4 1 2 3 4 5 
Interval Following Treatment (in yean) 


41.3% and 40.4% of the other two groups, 
respectively. Only 17.1% were institution- 
alized, as compared with 29.8% and 31.3%. 

These differences may be due in part to 
the relatively small size of the Herxheimer 
groups, and in part to the fact that 
Herxheimer reactions occur with greater 
frequency in patients with an active inflam- 
matory process in the central nervous sys- 
tem, which has been shown to be more 
susceptible of improvement by treatment. 

Outcome in Kelation to Chronic Alco- 
holism: Since a greater percentage of alco- 
holics than of nonalcoholics were classified 
as having severe paresis (although evalua 
tion of severity of paresis in the presence 
of alcoholism is most difficult), it has 
seemed best to consider only severe cases. 
At five years there were no significant dif- 
ferences in clinical or work status between 
alcoholic and nonalcoholic patients with se- 
vere paresis. It seems probable that the 
presence of alcoholism tended to make the 
paresis seem severer than it really was and 
that the added disability due to alcoholism 
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may have more or less counterbalanced the 
possible intrinsically lower severity of the 
paresis in the alcoholic group, thus obscur- 
ing any possible differences in outcome. 
Outcome in Relation to [Educational 
Level: Significant numbers of patients were 
followed five years after treatment. Clinical 
improvement, death due to neurosyphilis, 
and institutionalization were essentially the 
same for patients with more than eight 
years of schooling and patients with eight 
years or less of schooling. As would be ex- 
pected, the better-educated patients were 


somewhat better able to work (48% ws 
41%). 

Outcome in Kelation to Age: Only clini- 
cal outcome as estimated by examination of 
mental status is considered, since work status 
outcome by age is influenced by numerous 


irrelevant extraneous factors. Significant 
numbers of patients in the age groups 30-39, 
40-49, and 50-59 years were followed for 
six years after treatment without signifi 
cantly different percentages of improvement, 
but with increased probability of death due 
to neurosyphilis with increase in age at time 
of treatment. At six years after treatment, 
death due to neurosyphilis had occurred in 
I“ of the 30-39 age group, in 4% of the 
40-49 age group, and in 8% of the 50-59 
age group. Relatively few patients were less 
than 30 or more than 60 years of age at 
age 
group improvement was frequent, but death 


time of treatment. In the youngest 
due to neurosyphilis was disproportionately 
high, reflecting in large part the presence of 
a large number (39 of 69 patients) of con 
genital paretic neurosyphilitics. In patients 
over 60 years of age at time of treatment, 
occurred with 


remission or improvement 


much less frequency than in any of the 


vounger age groups, a not unexpected find 


ing in view of the frequency of cerebral 
vascular changes in this age group. 
Outcome in Kelation to Race and Sex: 
mly clinical outcome as estimated by ex 
amination of mental status is considered, as 
work status outcome by race and sex is in 
fluenced by irrelevant extraneous factors. 


Significant numbers of patients were fol 


etal 
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lowed for six years after treatment without 
strikingly different percentages of improve- 
ment. Nonwhite males did somewhat less 
well than the other race and sex groups: 
Improvement occurred in 41.4% of non- 
white males, as compared with 53.50 of 
white males, 52.1% of white females, and 
49.0% of nonwhite females. At six years, 
death due to neurosyphilis had occurred in 
4% of white males, 3% of white females, 
9° of nonwhite males, and 6% of nonwhite 


females. 


Signs and Symptoms of Paresis 


Since the presence or absence of the more 
frequent signs and symptoms of paresis was 
recorded both at time of study treatment 
and at each post-treatment observation, it 


Taste 7.—Symptoms at Time of Study 


Treatment * 


Total Normal Abnormal 
Symptom Per Per 
Cent Cent 
Calculation 
Insight 
Judgment 
Retention 
(delayed 


Speech 


100.00 Th 20.4 j 79.7 
100.00 79.5 
100.00 21 78.7 


100.00 
100.00 
100.00 
100.00 
100.00 
100.00 


78.0 
76.0 
706 


to 
tw 


Recent memory 
Information 
Handwriting 


ty 


Tremors 
Remote 
memory 
Unduly de- 
pressed or 
euphoric 
Psychotic on 


67.0 


simple obser 
vation 
Logical 
sequence to 
conversation 
Oriented for 
time 
Neatly dressed 
Oriented for 
place 
Delusions or 
hallucinations 
Oriented for 
person 


100.00 
100.00) 


100.00 


100.00 


100.00 


100.00 
100.00 


Convulsions 
Incontinence 
Able to dress 


self, ete. 100.00 


* Excluded ¢ 
treatment 


e 26 patients who were senile at time of study 
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has been possible to evaluate the effects of 
treatment on these signs and symptoms in- 
dividually, a matter of considerable impor- 
tance to the physician dealing with these 
patients. Twenty-six patients who were 
senile at time of study treatment were omit- 
ted from this phase of the evaluation, 
Frequency of Occurrence.—-\n Table 7 is 
shown, for each individual sign or symptom 
at time of study treatment, the total num- 
ber of patients for whom such data were 
available and the percentage of the total 
number who were abnormal. Table 7 af- 
fords valuable quantitative diagnostic in- 
formation. The most frequent clinical 
evidences of paresis are impairment of cal- 
culation, insight, judgment, retention, speech, 
and recent memory. Slightly less frequent 
are tremors and impairment of general in- 
formation for educational level, handwrit- 
ing, and remote memory. Mood changes of 
some degree occur with great frequency. 
Approximately half the patients are psy- 
chotic on simple observation, and a similar 
number show illogical sequence to conversa 
tion, Disorientation, untidy dress, and overt 
delusions and hallucinations occur with con- 
siderably less frequency. Convulsions, in- 
continence, and inability to dress self and 
perform other simple acts of personal toilet 
occur in fewer than 1 out of 10 patients. 
It can readily be seen that if formal ex- 
amination of mental status is omitted and 
sole reliance placed upon simple conversa- 
tion, observation, or the occurrence of gross 
psychotic changes, the diagnosis will be 
missed in approximately 500¢ of paretics. 
Effect of Treatment.—In Table is 
shown the effect of treatment upon symp- 
toms present at the time of treatment. Sig 
nificant numbers of patients were followed 
for five years. It should be clearly stated 
that in order to avoid, as far as possible, 
subjective bias and differences between ex- 
aminers, the “all-or-none’” rule was ap- 
plied, the attempt not being to record 
improvement but only to note complete dis- 


appearance of the sign or symptom in ques- 


tion. In view of this rather stringent 
interpretation, the effects of treatment upon 
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TABLE &—Effect of Treatment on Symptoms 
Present at Time of Treatment, in Rank 
Order by Percentage Normal at 
Fwe Years After Treatment 


No. 
Abnormal No. Per Cent 
at Time of Examined Normal 
Symptom Treatment at5 Yr. at 5 Yr. 


Disoriented for person 148 § 60.6 
Unduly depressed or euphoric 625 60.2 
Disoriented for place 365 59.6 
Convulsions Ys 57.7 
Disoriented for time 437 56.0 
Untidy in dress 226 ¢ 55.3 
Tremors 645 
Incontinence * 
Unable to dress self, ete. 71 
Impaired remote memory 635 
Impaired retention (delayed) 608 
Delusions or hallucinations 350 
Impaired recent memory 747 
Tilogical sequence to 
conversation 
Impaired handwriting 
Psychotic on simple 
observation 
Impaired judgment 
Impaired calculation 
Impaired general information 
(for education level 
Impaired insight 
Impaired speech 


* Taboparetics excluded. 


the symptoms and signs of paresis are in 
general strikingly beneficent. At five years 
after treatment, 16 of the 21 individual 
symptoms studied had disappeared in 45° 
to 606 of the patients. Abnormalities of 
affect and disorientation were most fre 
quently benefited; convulsions had disap) 
peared with equal frequency, and tremors 
and incontinence cleared up surprisingly 
often. As is well known to the experienced 
clinician, treatment was significantly less 
effective in restoring to normal the abnor 
malities of speech, insight, calculation, gen 
eral information for educational level, and 
judgment. 

Table 9 shows the development of in 
dividual symptoms at five years after treat 
ment in those patients without the symptom 
in question at time of treatment. In most 
instances these pre gressions are not believed 
to represent true biologic progression of the 
neurosyphilitic process but, rather, are con- 
sidered to point up differences between ex 
aminers in interpretations of what is normal 
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TABLE 9.—Development of Symptoms, in Rank 
Order, by Percentage Developmg Symptoms 
at Five Years After Treatment 


No. 
Without 
This 
Symptom No 
at Time of Examined 
Treatment at5 Yr 


Per Cent 
Developing 
Symptom 
Symptom at 5 Yr. 
Impaired calculation 75 
Impaired general informa- 

tion (for education level) 229 
Impaired retention 

(delayed) 171 
Impaired recent memory 236 
Impaired judgment 160 
Impaired speech 223 
Unduly depressed or 

euphoric 370 
Tremors 318 
Impaired insight 194 
Impaired remote memory 320 
Illogical sequence to 

conversation 507 
Delusions or hallucinations 
Disoriented for time 572 
Impaired handwriting 103 
Untidy in dress 371 
Disoriented for place 642 
Psychotic on simple 

observation 
Disoriented for person 760 
Incontinence * 661 
Convulsions 
Unable to dress self, et« 673 


* Taboparetics excluded, 


and what is abnormal, or progressive de 
mentia on a basis of brain damage antedat 
ing this 
noteworthy that the gross, more easily in- 


treatment. In connection it is 


terpreted factors (convulsions, incontinence, 


Causes other 
than syphilis 


rulative Percentage of Death among Poretics 


All causes 
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inability to dress self, disorientation, un 
tidiness, psychotic appearance, and impaired 
handwriting) were rarely recorded as pro 
and information, 
difficult to 
headed the list of progressions. 


gressions. Calculation 


which are much more 
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Probability of Death After Penicillin 
Treatment of Paresis 


The end-point in untreated paresis, as 
evidenced by the literature prior to the in 
troduction of malaria therapy by Wagner 
von Jauregg in 1917, is usually 
within a period of four years from detec 


death 


tion. The probability of death after penicil 


lin treatment (with or without fever) is in 


striking contrast. As shown in [igure 14, 
death 


3.7% at 1 year, 4.9% at 2 years, 6.0% at 


the probability of from paresis 1s 
4 years, 7.50 at 6 years, 8.7% at 8 vears, 
and 8.9 at 10 years, after treatment. The 
death 
syphilis is only slightly higher. The proba 


probability of from all forms ot 
bility of death from extraneous causes is 
considerably greater than the probability of 
death from syphilis, a rather startling find 
ing in view of the formerly dread nature 
ot paretic neurosyphilis, The probability ot 
death from a/l causes (syphilis included ) 


is 7.70 at 1 year, 11.7% at 2 years, 17.20 
22.8% 


at 4+ years, at 6 years, 27.5% at 8 


years, and 31.4 at 10 years. 
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Per Cent Dead Due to Neurosyphilis 
it Five Years After Treatment 


Per Cent Per Cent 
Dead at Dead at 
5 Years 5 Years 
(Symptom (Symptom 
Absent at Present at 
Symptom Treatment) Treatment 
Unable to dress self, et« 2 19 
Incontinence 4 
Convulsions 
Disoriented for person 3 om) 
Disoriented for place 2 ¥ 
Disoriented for time 2 s 
Delusions or hallucinations... 2 8 
Illogical sequence to conversation 4 s 
Psychotic on simple observation 3 7 
Untidy in dress_ . 2 7 
Impaired handwriting 0 7 
Impaired insight 0 6 
‘Tremors 2 6 
Impaired recent memory 1 6 
Impaired remote memory 2 f, 
Impaired retention (delayed) 3 
Unduly depressed or euphoric 3 
Impaired general information (for 
educational level) 0 
Impaired calculation - 1 
Impaired Judgment 0 
Impaired speech i 3 


Not shown in graphic form are compara 
ble probabilities of death for patients who 
received only one course of treatment, since 
they are essentially identical with those for 
the group as a whole. This essentially iden 
tical probability of death rates in those who 
received one and those who received more 
than one course of treatment is strong evi 
dence against the necessity for, or value of, 
routinely repeated courses of penicillin in 
the treatment of paresis 

The total role of penicillin-treated paresis 
as a cause of death is not accurately de 
picted by any of the curves of Figure 14. 
In addition to deaths due to neurosyphilis 
and other forms of syphilis, there is an 
excess mortality due to other diseases among 
penicillin-treated paretics as compared with 
the population at large, doubtless owing to 
increased susceptibility as a result of vary 
ing degrees of debilitation. Somewhere be 
tween the curves depicting the probability 
of death due to syphilis and the probability 
of death due to all causes lies the true 
cost of paresis in terms of death. 

The difference in death rates between 
penicillin-treated paretics and a group of 
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nonsyphilitics of similar age, race, and sex 
has been estimated by computing specific 
age-race-sex total death rates in our study 
population (number of deaths per 1,000 
person-years of observation) and applying 
them to the 1950 United States population 
to secure a composite rate adjusted for age, 
race, and sex. The actual death rate for 
causes other than syphilis occurring in the 
United States in 1950 was compared with 
the adjusted rate for our study group. The 
death rate per 1,000 per annum was 10.8 
for the population as a whole and 37.7 for 
the penicillin-treated paretic group. It may 
thus be concluded that the paretic, even 
though treated with the best available meth 
ods, has nearly four times the death rate 
of his or her nonsyphilitic age, race, and 
sex counterpart. The best treatment of pare- 
sis remains its prevention by the prompt de 
tection and adequate treatment of early 


syphilis or of asymptomatic neurosyphilis. 


Re-Treatment 


It was hoped that answers to the ques 
tions of when to re-treat, whether to re 
treat, and what results to expect from 
re-treatment might be obtained from the 
large group of patients available for study. 

In a previous section it was pointed out 
that those previously treated with means 
other than penicillin seemed to have a more 
favorable outcome than those previously un 
treated, Working forward from the refer 
ence point of “study treatment,” some 
explanation for this may be forthcoming. 

Treatment given to the patient at the 
time of “study treatment” was the episode 
that placed the patient in this study. It 
presupposes judgment of the physician in 
stituting treatment that the patient has pare 
sis, judgment corroborated by supporting 
clinical and laboratory findings submitted 
with the abstracts. It presupposes expecta 
tion by the physician that value should ac- 
crue to treatment, that the course of the 
disease was then amenable to modification 
by therapy, i.e., that the disease was active. 

However, particularly in the earlier peri 
ods, when less was known about penicillin, 
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some patients presumably “inactive’’ accord- 
ing to clinicians’ reports and spinal fluid 
findings were given treatment just to see 
whether any favorable results might be se- 
cured. In another section (“Results of 
Treatment’) the outcome of therapy is re- 
lated to the “activity” at the time of “study 
treatment.” It is obvious that for some pa- 
tients the very administration of penicillin 
at “study treatment” represented re-treat- 
ment. 

The schedule of treatment adopted by 
some clinics, the University of Pennsylvania 
in particular, called for repeated courses of 
For statistical 
purposes penicillin given subsequent to the 


therapy at given intervals. 


first course can be classified only as_re- 
treatment. Even though the patient may 
have shown satisfactory progress, the sched- 
uled courses were given at the appointed 
time, as is necessary in a_ well-designed 
treatment study. 

As will be noted on the follow-up form 
(Figs. and 1F), 
tunity to indicate the reason for re-treat- 


there was an oppor- 


ment, including “planned schedule courses,” 
which was to be listed under Heading 9. 
Thus, it was possible to study in some detail 
the reasons for re-treatment. 

Aside from penicillin given incidentally 
for other illnesses and from re-treatment 
administered in accordance with the original 
plan of treatment, there were essentially 


(1) 


clinical progression and (2) insufficient im- 


two different reasons for re-treatment: 


provement in clinical status or laboratory 
findings. 

In general, re-treatment for clinical pro- 
gression or for insufficient improvement was 
within the after 
‘study treatment.” re-treatment 


given first three 


years 
However 
for other reasons, as could be expected from 
use of penicillin for conditions other than 
syphilis, was found to occur at any time. 
An attempt first was made to study the 
results of re-treatment in those with mild, 
moderate, or severe paresis at the time of 
study treatment with respect to the follow- 
ing factors: race, sex, and age; type of 
psychosis; previous treatment status; year 


Hahn et al. 


GENERAL PARESIS 


of treatment; Herxheimer reaction; amount 


of penicillin; type of penicillin, and use of 
fever with penicillin. However, detailed 
analysis of the percentage of patients re 
treated as related to the various factors men- 
tioned yielded findings so erratic as not to 
be susceptible of interpretation. 

A second approach to the problem was 
then made. It was thought that an approach 
based upon clinical progression might be 
somewhat more rewarding, in view of the 
fact that 
given as a part of a planned treatment 
schedule, or for reasons unrelated to syphi 


some so-called re-treatment was 


lis, or for a variety of other reasons. 

Information regarding relationship be 
tween signs and symptoms at study treat 
ment and re-treatment was available in 
sufficient detail to give assurance of the 
validity of the impression of clinical pro 
gression as a reason for re-treatment. 

Among the 289 patients re-treated after 
“study treatment,” 50 were re-treated for 
clinical progression. Forty-five of these 
cases had sufficient follow-up to provide a 
basis for analysis. It was noted that 14 of 
this group had shown initial improvement 
following “study treatment,” and that 31 had 
shown no improvement. 

Re-treatment seemed to benefit the 14 pa 
tients who had improved after the initial 
course and subsequently had progressed, so 
that only 2 of 


tionalized at 


them were dead or institu 


latest observation, Re-treat 
ment did not seem to benefit the 31 patients 
had improved after the initial 


course, as 26 of them were dead or 


who not 


insti 
tutionalized at latest observation, 

The two groups showed no_ significant 
differences in severity of paresis at the time 
of “study treatment,” and no significant dif 
ference in spinal fluid activity at time of 
re-treatment. 

It is of interest that all of the 14 patients 
who had improved after the initial course 
of treatment did so on a dose of less than 
6,000,000 units of penicillin, only subse 
quent to progress. The paretic process in 
this group was obviously an active one, being 
temporarily favorably affected by a subcura 
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tive dose and therefore susceptible of being 
arrested by re-treatment., In contrast, 16 of 
the 31 patients who had not improved after 
the initial course of treatment had received 
6,000,000 units or more of penicillin, sug- 
gesting that in this group the process was 
advanced and. static, and insusceptible of 
amount of additional 


improvement by any 


penicillin, 
(on the basis of these findings, it appears 


that the “curative” dose of penicillin’ in 
paresis is probably in the neighborhood of 
6,000,000) units. 


ceived less than 6,000,000 units in an initial 


If a patient who has re- 


course of treatment shows remission of 
symptoms before onset of clinical progres- 
sion, re-treatment with a dose in excess of 
6,000,000 units will probably be beneficial. 
But if a patient has received an initial 
course of 6,000,000 units or more of peni- 
cillin, shows no remission of symptoms, and 
has an inactive spinal fluid, then further 
treatment in any amount can usually be ex- 


pected to serve no useful purpose. 


Conclusions 

Kepository penicillin is quite as suita 
ble as aqueous penicillin for the treatment 
of general paresis (dementia paralytica). 
\lthough the minimal effective dose is un- 
known, the present study permits the prag- 
matically important conclusion that 6,000,000 

units is ample 
None of 
the present group of 1,086 patients had re 


Penicillin prevents paresis. 
ceived penicillin for early syphilis. Paresis 
has not been observed to develop after the 
penicillin treatment of asymptomatic neuro 
syphilis. 

3. The present study cannot be said to 
reflect the effect of penicillin alone; rather, 
it presents only the effect of penicillin with 
or without fever therapy on a mixed group 
of pareties, a small, but undetermined, num 
ber of whom already had a process appar 
ently arrested by other types of therapy 
before penicillin was given, That this de 
from. the absolute 


tracts accuracy of the 


percentages cited cannot be denied, but that 
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it significantly affects the order of magni- 
tude seems unlikely. 

4. The trend in recent years in the United 
States 
general paresis with penicillin alone. 


toward the treatment of 
The 


possible additive effects of fever therapy are 


has been 


not sufficient to justify its use in any sig- 
nificant number of patients. The early diag- 
nosis and prompt penicillin treatment of 
incipient paresis will result in clinical re 
mission and ability to work in more than 
800 of patients, and will prevent practically 
Even the 
severely affected or institutionalized patient 


all deaths from neurosyphilis. 


has 1 chance out of 3 for improvement and 
rehabilitation for work. In contrast to the 
dire prognosis of untreated paresis, only 
9% of penicillin-treated paretics are dead 
of neurosyphilis 10 years after treatment. 
ven so, the penicillin-treated paretic has 
nearly four times the death rate of his or 
her nonsyphilitic age, race, and sex coun 
terpart. 

5. The effects of treatment upon the in 
dividual symptoms and signs of paresis are, 
in general, strikingly beneficent. In the ma 
jority of cases, however, impairments of 
speech, insight, calculation, judgment, and 
general information do not entirely disap 
pear. 

6. Paresis strikes most frequently during 


life’s most productive years. It is seen ap 


proximately three times as frequently in 
men as in women, and over twice as fre- 
quently in white persons as in Negroes. The 
usual incubation period is 10 to 24 years 
after infection, with a spread from 2 to 
more than 30 years. The simple demented 
type of psychosis is more frequent than all 
other types combined. In the absence of 
previous treatment the spinal fluid Wasser 
mann reaction is always positive, usually 
with small amounts of fluid, and the spinal 
fluid cell count is almost always elevated. 
The blood serologic test may rarely be nega 
tive. 

7. In general, more than one adequate 
penicillin (6,000,000 


demonstrable 


course of units or 
additional 


value in the treatment of paresis. Absence 


more) is of no 
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of clinical improvement, persistently ab- 
normal spinal fluid protein level, or per 
sistently positive spinal fluid Wassermann 
reaction are not indications for re-treat 


ment. Re-treatment with penicillin is in 
dicated under the following circumstances : 
an initial course of therapy of less than 
6,000,000 units, temporary clinical improve 
ment following an initial course with sub 
sequent clinical progression, or spinal fluid 
cell count of 5 or more after the first post 
treatment year. The essentially identical 
probabilities of death patients re 
ceived one course of treatment and im pa 
tients who received more than one is strong 
evidence against the value of routinely re 
peated courses of penicillin in the treatment 
of paresis. 

8. Herxheimer reactions, notably exacer 
bation of the paretic psychosis or convulsive 
seizures, occur more frequently in the pres 
ence than in the absence of spinal fluid 
pleocytosis, Pretreatment sedation and often 
the of 
The Herxheimer 
long-term damage in paresis. 

9. The will 


quently be missed if formal pretreatment 


use anticonvulsants are advisable. 


reaction does not cause 


diagnosis of paresis fre 


examination of mental status is omitted. 
Indeed, it may be stated that skilled neuro 
detinite 


prognostic data as to the probability of im 


psychiatric examination — affords 
provement in psychosis, rehabilitation for 
work, and, to a certain extent, death itself. 

10. Progression and death due to neuro 
syphilis occur almost altogether in-patients 
Post 
hospitalization — is 


with severe pretreatment psychoses. 


treatment — psychiatric 


directly proportional to, and = chinecal im 


provement and rehabilitation for work are 


inversely proportional to, the severity of 


pretreatment psychosis. Type of psychosis 
is of less importance prognostically than 1s 
severity of psychosis. The shorter the dura 
tion of paretic psychosis at time of treat 
ment, the more frequent clinical 
mprovement and rehabilitation for work. 
11. The presence at time of treatment of 
incontinence, inability to dress self and per 


form other simple acts of personal toilet, 


GENERAL 


VIS 


and, to a less extent, of convulsions, attords 
a particularly poor prognosis for longevity. 


of great 


Work status at time of treatment 1s 
Ot 


equal significance is the length of time which 


prognostic import. perhaps 
has elapsed since the patient has been able 
to work at his usual occupation. 

13. Age within the limits of 30-59 vears, 
race, and sex are relatively unimportant 
factors in the prognosis of paresis. 

14. Pretreatment pleocytosis indicates an 


active inflammatory process more suscepti 


ble of improvement by treatment, but in a 


minority of cases leaving behind. sufficient 
brain damage to nullify any real clinical 
effect. The absence of pleocytosis indicates 
a relatively static process less susceptible of 
improvement but, at the same time, less 
likely to progress. Pretreatment spinal fluid 
protein levels are of less prognostic im 
port. 

Persistent cell counts of 11 or more were 
not encountered — after 


usually pemieilin 


treatment. Clinical progression did, how 


ever, occur significantly more frequently 
with persistent cell counts of 5 to 10 than 


cell 


spinal fluid protein elevations were relatively 


with counts of 4 or less. Persistent 
frequent, but of no prognostic import 
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Reticulum-Cell Sarcoma of Brain (Microglioma) 


EDWIN R. FISHER, M.D.; EARLE R. DAVIS, M.D., and LLOYD J. LEMMEN, M.D., Pittsburgh 


Primary sarcoma of the brain 1 


having been estimated to comprise only 


The 


relative paucity of recorded cases, as well 


0.25 of all intracerebral neoplasms.' 


as the uncertain nosologic position of some 


glial cells, has apparently impeded their 


precise classification, The various appella 


tions utilized for some intracerebral sar 


comas with 


similar morphologic features 
and biologic behavior have further comphi 
cated the study of this group ot neoplasms. 


The 


ates =" have satisfactorily demonstrated the 


recent studies of and associ 


vascular origin of that form of sarcomatous 


growth observed some glioblastomas. 


However, much debate has occurred con 


cerning that form of malignant mesoblastic 
cerebral neoplasm most commonly referred 
microglioma, or reticulum-cell 


to as sar 


coma. Since the studies of 


Hortega and, 
leurth 


indicated that the microglial cells represent 


subsequently, Dunning and have 


the reticuloendothelial elements of the cen 
tral nervous system, it would appear that 
much of the controversy concerning this 
group of tumors has been largely semantic 


in nature. 

The purpose of this report is to deseribe 
the morphologic and tinetorial features of 
cases of intracerebral 


two which 


sarcoma 
warrant their designation as 


the 


reticulum-cell 


sarcomas of brain, or microgliomas. 


Necropsy in one case revealed the neoplasm 
confined to the brain, whereas in the second 
case similar neoplastic tissue was present in 


one testis. This latter finding prompted us 


to apply the various stains emploved for the 


identification of microghal cells to several 
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From Departments of Pathology 


Pittsburel 
Veterans \dn 


and Neuro 


surgery, University ot School of 


Medicine and nistration 


Hospital 


rare, 


a surgical 


examples of  extracerebral reticulum-cell 


sarcoma. 


Report of Cases 


Case 1.—The patient, a 34-year-old white mar 


entered the hospital eight days prior to deat! 
the 


headache of 


witl 


chief compliant of persistent intense bilateral 


20 Ib. in weight and slight impairment of memory 


six. weeks’ duration 


loss of 


had been experienced since the onset of symptoms 


Physical examination revealed a disoriented 


poorly nourished man, in acute distress. The vital 


signs were normal, There was slight) ptosis of 


the left eyelid, and the disk margins of both fundi 
blurred. He 
He 


a positive Romberg sign to the left 


were unable to 


exhibited a 


was perform simple 


calculations Staggering gait cand 


The tinger-to 
nose test was pel formed poorly with the left hand 


Paresis of the left arm was evident. There was 


a decrease of supertic sensation over thre 


right trigeminal nerve and questionable 
of the left facial 


weakness 


Herve The deep tendon retlexes 
were normal, and ono 


pathologn reflexes 


were 
elicited 

Laboratory studies revealed hemoglobin 14 wn 
100 ce. ; 7%: WBC 
and a normal differential count. Urinalysis shi 


Serolown 


per hematocrit 
wed 


a trace Of sugar and | ACETONE 


xl 


Were 


for syphilis 
uid 


were negative chemist 


spinal examinations within ner 


limits 


Bilateral carotid: angiograms 


the 


suggested a 


occupying lesion in right trontoparietal 


the 


ares 
ventriculogram 


right 


contirmed presence ot thre 


frontal mass, and also 


iIndieating 
involvement of the right thalamus and basal vane dia 


\ subtotal 


formed, 


SITS 


right) frontal lobectomy was per 
and an 
the 
portion of the 

The 

The 
Iragments ol 
0.5 


brain 


infiltrating neoplasm was found 


to mvolve right frontal lobe 
right basal 


died 48 


specimen 


and the 


rostral 
ganglia 


patient hours after the operatior 


surgical consisted of several 


sont 


brain tissue, together measuring 


0.5 em., and a large, irregular aSS of 


6.0% 4.0 
which on 


Tissue measuring 


weighing 35 gm., section 
homoveneous, and oray 


Veo Psy 


white 
Sections 


findings 


Caross necrop t 


significant patholowi 


Phe 


were limuted tor thre 


brain brain weighed 1,750 gm. and contained 


defect) measuring 5004040 
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big. 1 (Case 1) Low 
power appearance 
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RETICULUM-CELI 


Fig. 3 (Case 1) 
Focus of  reticulum-cell 
sarcoma about cerebral 
vessel remote from main 
tumor mass. & 185 


“a 


Fisher et al 


SARCOMA OF 


BRAIN 


| 


4 & 


=* 
wee 


big $ (Case 1) 
Fragmentation of vascu 
lar reticulum by neoplasm 
Reticulum fibers are also 
apparent about clusters or 
large groups of tumor 
cells. Wilder reticulun 
stain; &« 200 


‘ 


x 


hig 5 (Case 1) 
Argyrophilic cytoplasms 


and processes Of tumor 
cells. Weil-Davenport 
stam; 1,200 


nthe right frontal lobe. The cerebral convolutions 
were flattened and the sulci narrowed. There was 

moderate “pressure cone” of the cerebellar 
tonsils. After fixation in 10% formalin, coronal 
sections disclosed homogeneous, gray-white tumor 
tissue, infiltrating the right putamen and caudate 
nucleus and extending anteriorly to the rostral 
portion of the thalamus 


Sections of formalin-fixed tissue were stained 
with hematoxylin and eosin, the Verhoeff-Van 
Gieson method, phosphotungstic-acid hematoxylin, 
Wilder's reticulum stain, and the Weil-Davenport 
microghal technique.” Frozen sections of wet 
formalin tissue were stained by Penfield’s method 
for microglia." 


Microscopic Findings: Microscopic examination 
revealed a cellular neoplasm formed by round and 
oval cells, containing a small amount of cytoplasm 
and a single round to oval nucleus (Fig. 1). The 
latter was frequently vesiculated, with prominent 
nucleoh, and the nuclear chromatin was arranged 
ina delicate network. An occasional nucleus was 
indented or lobulated (Fig. 2). A moderate num 
her of atypical mitoses were noted. A conspicuous 
feature of the neoplasm was the perivascular 
cutting and the obliteration of the Robin-Virchow 
spaces. The tumor cells in areas split the adventitial 
covering of the vessels; however, the vascular 
endothelium was intact. Sections of the brain 


stem and contralateral frontal and occipital lobes 


70/594 


ARCHIVES 


+ 


QO] 


VEUROLOGY AND PSYCHIATR) 


disclosed small focal collections of tumor cells 
surrounding the cerebral vessels (Fig. 3) 

Sections stained by the Wilder reticulum method 
revealed delicate fibers about clusters of tumor 
cells, but no distinet relationship to individual cells 
within the tumor. The perivascular and mural 
reticula of the cerebral vessels were split) by 
neoplastic cells presenting a distinctive appearance 
(Fig. 4) 

Sections stained by microglial techniques revealed 
the majority of cells to contain argyrophilic 
material within their cytoplasm (Fig. 5). In 
addition, a number of cells possessed branching 
cytoplasmic processes 

The phosphotungstic-acid-hematoxylin stain 
showed no fibrils arising from the tumor cells 
Sections stained for elastic fibers) were not 
abnormal 

Case 2—The patient, a 33-year-old white man, 
entered the hospital 22 days before death complain- 
ing of persistent vomiting, of nine days’ duration. 
\ craniotomy had been performed four years 
previously for a right frontal lobe tumor at 
another hospital \ diagnosis of glioma, type 
undetermined, was made. After operation he 
received x-ray therapy and maintenance doses ot 
diphenylhydantoin (Dilantin) and phenobarbital 
He had done well on this regimen and was able 
to engage in his usual activities until the onset of 
his present illness 
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Physical examination revealed a slightly obese 


white man in no acute <listress. He was cooperative, 


oriented, and alert. A healed right frontoparietal 


scar was present. There was horizontal and 


rotary nystagmus on left lateral gaze 


No papil 


ledema was present. Neurological examination 


revealed the cranial nerves to be intact. Tests 


of cerebellar function, motor 


tion 


strength, and sensa 


were within normal limits. No abnormal 
reflexes were elicited 

Laboratory 
em/100 cc.; 
differential 


were 


revealed hemoglobin 15 
12,000/cu.mm., 


Sere 


tests 
WBC 


count, 


with a normal 
tests tor syphilis 


negative. An electroencephalogram showed 
slow activity in the right frontal lobe, with spread 
on occasion to the right temporal lobe 


X-ray 


operative defect 


of the skull demonstrated the previous 
A carotid angiogram revealed the 
anterior cerebral arteries to be in the midline 


\ craniotomy was pertormed and revealed a 


neoplasm involving the right frontal right 


temporal lobes. Postoperatively the patient was 
contused, developed Jacksonian seizures, and died 
seven days after operation 

The surgical specimen consisted of several firm, 
irregular, pink-gray fragments of tissue, together 
measuring 0.6*0.3*0,2 em 

Vecropsy Findings \t autopsy — the 


principal pathologic findings were limited to the 


(ross 


brain, right testis, and stomacl The brain weighed 


1,250 em There 


The convolutions were flattened 


lisher et al. 


was a round defect the right frontal lobe, 


measuring 2.5 em. in diameter. Its wall was 


granular and yellow. After sectioning, this detect 
was noted to communicate with the right lateral 
ventricle, right caudate nucleus, and the anterior 
limb of the right internal capsule. The posterior 


aspect of the right lateral ventricle was tilled 


with a cast of pale-gray tumor tissue 
The 


The cut 


right testis weighed 50 gm. It was tirm 


surface was glistening gray-white. The 
and the 
The left 


tunica albuginea was intact, spermath 


cord was not remarkable testis weighed 


15 em. and was soft. Its cut surface was vellow-tar 


The stomach showed a= circumscribed ulcer, 


measuring 1.0 em. diameter, situated along 


the lesser curvature 4.0 cm. from the pylorus 


Microscopic Findings Sections of the bram 
and right testis were stained by the same methods 


as those employed in Case 1 

Microscopically, the cerebral neoplasm was con 
posed of round cells containing a small amount ot 
The 


large, vesiculated, and contained prominent nucleoli 


granular cytoplasm individual nucle were 


Atypical mitotic figures were frequent. Perivascu 


lar infiltration within the maim tumor mass, as 


uninvolved 
Microglial 


argyropluli 


well as sections of brain from areas 


were similar to that noted in Case 1 


stains revealed the deposition ot 
granules within many tumor cells and the presence 


of branching evtoplasmic processes 


big (Case >) 


Testis revealing imfiltra 


ton of neoplasm hetweet 
seminiferous tub ules 


165 


4 
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hig. 7.—Section trom 
extracerebral reticulum 
cell sarcoma, revealing 
argyrophilic cytoplasms 
Weil-Davenport stain ; 
1,200 


lhe section of testis showed atrophic tubules 
eparated by numerous neoplastic cells, morphologi 
cally identical with those comprising the cerebral 
tumor (hig. 6). A similar distribution of reticulum 
fibers was also noted. Many of the neoplastic cells 
contained argyrophilic cytoplasms sections 
stained by the microghal techniques 

lliree unequivocal examples of extracerebral 
reticulum-cell sarcoma were stained by the Weil- 
Davenport and Penfield techniques. The cytoplasm 
of these cells was, for the most part, colored by 


these microghal techniques (Fig. 7) 


Comment 

The morphologic and tinctorial features 
of the cerebral neoplasms observed in. the 
cases presented are similar to those of 
previously recorded examples of microgli- 
oma, reticulum-cell sarcoma, or perithelial 
sarcoma of the brain. The round and ovoid 
cells with regular or lobulated and indented 
vesicular nuclei and frequent, prominent 
nucleoli are reminiscent of microglial and 
reticulum cells. The demonstration of cyto- 
plasmic argyrophilia in many of the tumor 
cells establishes their microglial nature. 


Those neoplastic cells which do not exhibit 


this tinetorial property are morphologically 
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unlike those encountered in other gliomas. 
In addition, the neoplasms lacked neuroglial 
fibers. These considerations militate against 
the possibility that the neoplasms presented 
represent another type of glhoma in which 
microglal infiltration represents a conspic 
uous feature, although such an event, as 
emphasized by Penfield,’ Hsu,> and Abbott 
and Kernohan,® may occur. The crux of 
the debate concerning the nomenclature of 
these neoplasms has been the identification 
of the neoplastic cells which fail to exhibit 
cytoplasmic argyrophilia. Russell and asso 
ciates considered them as anaplastic forms 
of the mature, argyrophilic microghal cell, 
although they indicated the possibility that 
they may represent progenitors of microg 
lia, reticulum cells. The latter interpreta 
tion, if correct, would) warrant the 
designation of these neoplasms as reticulum 
cell sarcoma. Since many of the tumor cells 
exhibit morphologic and tinctorial features 
identical with those of reticulum cells and 
their derived neoplasms elsewhere, we have 
chosen to refer to these tumors as reticu- 
lum-cell sarcomas, with a parenthetical ret- 
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erence to their identifiable microglial 
component. This concept is in keeping with 
the generally held histogenetic view that 
histiocytes (microglial cells) are derived 
from reticulum cells. 

The distribution of reticulum fibers in 
cellular areas of the neoplasms was vari 
able, although an over-all estimation would 
indicate an increase of such structures. It 
is to be noted that these fibers were not 
disposed about individual cells in the pre 
scribed classical manner of reticulum-cell 


1 Howe, er, the latter has not been 


sarcoma. 
a frequent occurrence in our experience 
with this type of Ivmphoma, particularly in 
extranodal sites. On the other hand, the 
separation of vascular reticulum by neo 
plastic cells appears distinetive and assists 
in the recognition of this type of glial 
tumor. This configuration has prompted its 
designation as perithelial sarcoma.'* The 
presence of tumor cells about vessels at sites 
distant from the main tumor mass_ also 
represents a characteristic feature of the 
reticulum-cell) sarcoma (microglioma) of 
brain. The demonstration of this feature 
would appear to be in large part fortuitous, 
depending upon the opportunity to examine 
grossly uninvolved areas of brain. It can 
not be stated with certainty whether such 
deposits represent metastatic spread or mul 
ticentric tumor growth. However, the latter 
appears plausible when it is appreciated that 
both reticulum cells and microglia are em 
bryologically derived from perivascular 
sheaths. The marked endothelial hyper 
plasia and distinctly fibrosarcomatous ap 
pearance — and identification of — other 
neoplastic elements in those glial sarcomas 
associated with some examples of — glio 
blastoma multiforme allow for their differ 
entiation from reticulum-cell sarcoma. It 
is cogent to note, however, that their site 
of origin, vascular endothelium, links these 
tumors with the reticuloendothelial system. 
Further, many consider the fibrocyte a cell 
type of the second generation derived from 
reticulum cells. 

The occurrence of morphologically iden 
tical neoplastic cells in the testis in Case 2 


Fisher et al 


is not an unprecedented finding m this type 
of ghal sarcoma. Russell and associates 
observed extracerebral three of 
seven Cases. They considered this to con 
form with the concept of generalized retic 


ulosis, as advanced by Robb-Smith.!) Some 


of the extracerebral deposits observed by 


them contained cells with argyrophilic evto 
plasm, a feature which is similar to our 
findings in the testicular lesion observed 
in Case 2 and the three unequivocal ex 
amples of extracerebral reticulum-cell sar 
coma studied. 

The clinical course of previously re 
corded examples of this type of ghal neo 
plasm has been rapidly fatal, the longest 
survival being recorded as one and one-halt 
vears.'' Case 1 of this presentation exhib 
ited such a fulminant course. On the other 
hand the other case presented appears 
unique that the patient survived 
approximately four years following initial 
operative intervention. It appears possible 
that this more protracted course was in 
large part due to the x-ray therapy which 
this patient received, since such a_ thera 
peutic response is. exhibited by some 
plasms of similar nature arising other 


sites, 
Summary 


Two examples of reticulumi-cell sarcoma 
(microghoma) of brain presented. 
Necropsy revealed the neoplasm to be con 
fined to the brain in one, whereas in the 
other a neoplastic focus with identical mor 
phologie and tinetorial features was ob 
served in one testis. 

Identification of this type of ghal sat 
coma facilitated by the morphologi 
similarity of the tumor cells to reticulum 
cells or histiocytes, the affinity of many cell 
cytoplasms for those stains employed for 
the recognition of microghal cells, thei 
characteristic splitting oof perivascular 
sheaths, and the presence of similar neo 
plastic elements about vessels remote fron 
the main tumor mass. 

Although the clinical course of patients 


with reticulum-cell sarcoma (microghoma 
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of brain has been fulminant, attention is 
directed to a protracted course exhibited 
by one of the patients presented who had 
received radiation therapy. 

Since the neoplastic cells of this form of 
glial sarcoma exhibit morphologic and tine- 
torial features like those of extracerebral 
reticulum-cell sarcoma, this designation is 
retained for this type of neoplasm. It is 
considered that much of the debate concern- 
ing these tumors has largely been semantic 
in nature. 


Laboratory Service, Veterans Adminstration 
Hospital 
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News and Comment 


ANNOUNCEMENT 


The ARCHIVES OF NEUROLOGY AND PSYCHIATRY was first published in 1919. At that time 
neurology and psychiatry were considered related subject fields and it was thought one journal 
would serve both adequately 

Over the years, psychiatry has been emerging as a distinct specialty. The volume of litera 
ture has increased to such an extent that official publications reporting psychiatry either could 
not absorb it or felt the need to condense the material to accommodate more contributions 
Psychiatrists began to feel also that the ArcHIves of NeuroLoGy AND Psycutatry should 
allot more space to psychiatry, that its emphasis over the years had been neurological 

In July, 1956, an effert was made to give equal emphasis to both neurology and psychiatry 
by dividing the ArcHIves oF NEUROLOGY AND PsyCHIATRY into a two-section journal, with an 
editorial board for the Section on Neurology and a separate board for the Section on 
Psychiatry. This division had the effect of reducing the number of pages devoted to neurology, 
and the result was late publication dates for accepted articles, with the natural development 
of a large backlog. More psychiatric manuscripts were now submitted to the ARCHIVES, and 
only very high editorial standards and a high rate of rejection prevented 
from forming 


at large hacklog 


The final development is to publish two separate journals. The division is prompted by 
the demand by both neurologists and psychiatrists for more text pages; by the neurologists, 
who feel the quality of a journal devoted exclusively to neurology can be much improved, and 
by the psychiatrists, who believe it is more realistic to recognize neurology and psychiatry as 
distinct clinical specialties. Consequently, July, 1959, will see the introduction of these two 
journals—the A. M.A. Archives of Neurology and the A. M.A, Archives of General Psychiatr) 


ae 
ae 
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Books 


Mental Symptoms in Temporal Lobe Epilepsy and Temporal Lobe Gliomas. By Torsten 
Bingley. Acta psychiatrica et neurologica, Supp. 120. Price, not stated. Pp. 151. Ejnar 
Munksgaard Forlag, Norregade 6, Kobenhavn, K, 1958 
\ great deal has been written on the temporal lobe in recent years; but because of a con- 

fused nomenclature, it has been hard to understand the exact meaning of many of the authors 

Dr. Bingley is to be congratulated on having written a clear and well-thought-out mono- 

graph. He gives an excellent historical background of our knowledge of the temporal lobe, 

paying due respect to Hughlings Jackson and the other great figures in early English neurology 

He describes temporal lobe epilepsy extremely well and gives a good classification of the 

various types of seizure that are found in this disorder. He divides them into Jacksonian 

fits; perceptual seizures of smell, taste, hearing, and vision; visceral motor and sensory 

seizures; aphasias; automatisms, and complex mental seizures. His material consists of 90 

cases of temporal lobe epilepsy seen in the neurological clinic, all personally studied by care 

ful methods. In addition, there were 253 cases of glioma of the temporal lobe that were 
seen in the neurosurgical clinic 

His first interest was in finding out the relationship of the symptoms to the handedness 
of the patients. He believes that handedness is a Mendelian trait with incomplete penetrance 

The use of genetic data in diagnosing handedness or in differentiating between left-handed 

persons with crossed aphasia and those with uncrossed aphasia is possible only if the series 

compared are fairly large. In his series of 90 cases of temporal lobe epilepsy he found 
the imeidence of left-handedness to be about 6.7 per hundred. He could find no clear evidence 
that the risk of aphasia following a unilateral lobe lesion is significantly higher in left- 
handed than in right-handed patients. His observations show that right-brainedness occurs 
in about 1% of right-handed persons 

Chapter 1V discusses the mental symptoms of temporal lobe tumors. It goes extensively 
into the history of the subject, but most important are the investigations of Bingley him- 
self. ‘There was found to be a constant relation between the presence of raised intracranial 
pressure and mental symptoms, and the evidence indicated that raised intracranial pressure 
per se may produce mental symptoms but local destruction of the dominant lobe is likely 
to produce mental symptoms before the effect of raised intracranial pressure appears. Tumors 
in the dominant temporal lobe show a stronger tendency to produce mental symptoms, espe 
cially imtellectual impairment, than do tumors in the recessive lobe 

Chapter V gives a remarkably good description of the ictal mental symptoms of temporal 
lobe epilepsy. He discusses aphasia, speech automatism, and ictal emotional states, especially 
anxiety, anger, and euphoric states 

Under automatisms he discusses the masticatory seizures, in which the patient shows lick- 
ing, spitting, chewing, tasting, and smacking movements. These appeared in 27% of the 
patients who had a unilateral temporal lobe focus. In 14 of 17. patients with masticatory 
seizures there was also automatic behavior. This automatic behavior is remarkably well 


desertbed. As this author uses the term “automatism,” it seems to be a much more definitive, 
and therefore better, name for this type of seizure than “psychomotor seizure,” as usually 
applied in America 

In Chapter VI he gives an excellent description of the mental symptoms that appear 
hetween attacks in patients with temporal lobe epilepsy. This includes personality changes, 
which were assessed by various psychological tests. 

For any neurologist or psychiatrist interested in the strange emotional states, dream states 
and types of rage and euphoria found in patients with temporal lobe lesions, this monograpl 
is very important reading. It shows how difficult it is at times to make a differential diag 
nosis between, on the one hand, anxiety and the emotional states which arise on a psychogeni 
basis and, on the other hand, those which are caused by lesions of the temporal lobe. 

STANLEY Copp, M.1) 
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I 
“The decisive 


anatomy 


that the morbid 


Jof dementia precox | 


fact is 
has dis- 
closed not simple inadequacy of the nervous 
but 
the 


This 


morbid 
the 
Kraepelin’s ! 


constitution destructive proc 


esses as clinical 


background of 
picture.” remark of 
immediately reveals the pronounced neuro 
pathological bias with which schizophrenia 
was received during the early vears of this 
century. 

the 
chiatrists of the day was, however, not un 


This position on the part of psy 
tenable, as Alzheimer * had by then reported 
severe changes in the cerebral cortex, with 
disorganization of the ganglion cells and 
extensive ghal reactions. Ile described not 
only swollen nuclei and shrunken neurons, 
with a frequent falling out of groups of 
cells, but also proliferative fibrous gliosis 
and pigmentary changes. He concluded that 
these changes were responsible for the dis 
turbance in cortical function of these pa 
tients. 

these 


It is worth noting that most of 


histopathological descriptions applied to 
\ug. 4, 1958 
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. 


Schizophrenia 


brains of catatonic schizophrenics. “There 
is in catatonia, no doubt, a pathological glial 
the limited to certain 


fibrosis in cortex, 


cortical areas.” In a subsequent paper, re 
viewing the pathological anatomy of 55 cases 
of dementia praccox, Alzheimer * indicated 
the 
Layers I] and IIL of the cerebral cortex. 


changes to be more pronounced in 

Here he described the “amoeboid glia” 
encountered in six of his acute cases. He 
also remarked that sclerosis of the ganglion 
cells was practically always associated with 


varying degrees of lipid degeneration. He 


concluded that though histopathological 
examination may be diagnostic of dementia 
praecox, any correlation of the site of 


maximum changes with the clinical type of 
schizophrenia still appeared unwarranted. 
Bleuler * 
“organic” basis to schizophrenia. 
One 


also thought there was an 


He said: 


must acknowledge that at least the great 


majority of climeal which are now col 


lected 


pictures 


under the name of dementia praecox rests 
on some toxic action or anatomical process which 
psychic influences 


arises imdependently of 


The principal group, in my opinion, is) certainly 
caused by organic changes 

While the majority of early workers had 
satished themselves by confining the neuro 
pathology of schizophrenia to Layers 
and V of the cerebral cortex, and by merely 
commenting on the relative sparing of the 
motor, sensory, and psychosensory areas,” 
Southard ® went to the extent of correlating 
schizo 


the psychological disturbances of 


phrenia with neuronal and glial lesions of 
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the “supracortex”” (upper cortical layers). 
He then proceeded to correlate lesions of 
the “infracortex” of the temporal and 
parietal lobes with auditory hallucinosis and 
catatonia, respectively. 

Reviewing his personal histological ob- 
servations on methylene-blue-stained sec- 
tions of brains of eight schizophrenics, 
Mott? remarked on the extension of “de- 
generative cell changes” to the whole brain, 
including the cerebellum in two cases. He 
postulated two types of neuropathology : (1) 
a “congenital arrest of many neurons,” 
especially of the smaller pyramidal cells of 
the frontal lobe, followed during adolescence 
by a “widespread neuronic degeneration,” 
and (2) the latter process alone. In both 
nervous and reproductive (vide infra) tis- 
sues he felt the essential histological morbid 
change to be one of “nuclear decay” at the 
biochemical level. A number of nuclei of 
the affected cells show, he wrote, “in vary- 
ing degrees of intensity, a biochemical 
change by the fact that the nucleoli, which 
in normal cells are stained a deep blue 
(basi-chromatin reaction), are — stained 
purple or even reddish-pink (oxy-chromatin 
reaction),” signifying a diminution of 
organic phosphorus, which loss may be asso- 
ciated with reduced function of the oxidative 
processes. As further evidence of hypofunc- 
tion of neurons, he adduced the presence of 
intracytoplasmic lipid granules (mostly in 
the medium-sized pyramidal cells) in suit- 
ably stained frozen sections. 

Gurd,* while attempting a correlation of 
the duration of schizophrenia with the 
“lesions” in the brain, noted what she con- 
sidered more “extreme” changes in two 
subjects with psychotic symptoms who died 
in acute catatonic excitement than in others 
with longer histories. In these two cases, 
she described the usual degenerative changes 
in the neurons and the glia, with emphasis 
on nuclear pallor and pyknosis and severe 
“fatty degeneration” of gla and nerve cells. 
In two others, with a duration of two to 
four years, she was impressed by the 
chromatolysis and sclerosis of medium-sized 
pyramidal cells. In 15 subjects with a his- 
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tory of psychosis of 10 to 35 years (and 
dying at ages between 32 and 63), regres- 
sive glial proliferation predominated. She 
postulated that schizophrenia was a disease 
with a special localization in the central 
nervous system and causing degenerative 
changes that might be continuous or inter- 
mittent, corresponding to remissions in the 
clinical picture. 

The first word of caution regarding the 
interpretation of these diverse neuropatho- 
logical observations came from Adolph 
Meyer,” who said: “I doubt whether many 
of us would dare to make our diagnosis 


from sample sections of the nervous sys- 


tem,” and called for some sort of experi- 
mental control on these “heterogeneous” 
anatomical findings. 

Josephy ™ not only took critical note of 
the lack of mention (in histopathological 
publications) of the age or of the terminal 
intercurrent disease of the schizophrenic 
subjects but also suggested that brains be 
examined and results recorded and grouped 
independently of clinical findings. He 
summed up the then current knowledge of 
the subject by stating that when one speaks 
of the histopathology of schizophrenia, ‘ 
already takes for granted what remains to be 
proven—namely, the unity of the entire 
concept.” 


‘one 


It is interesting to note that in the de- 
scription of his own pathological material 
(brains of 50 schizophrenics and of 5 
tuberculous subjects), Josephy utilized con- 
trols but could not avoid coming to the same 
conclusion as most of his predecessors, that 
there is a specific histological picture for 
schizophrenia, consisting of an “exfoliation” 
of the nerve cells of Layers III and V of the 
frontal cortex, independent of the blood 
vessels or the choroid plexus ' of the brain 
and without conspicuous intrinsic reactions 
of the neuroglia. 

Quite early in this search for the struc- 
tural substratum of dementia praecox, other 
systems of the body also came in for their 
due share of recognition. Thus, Emerson,' 
reporting on 208 “definite schizophrenics” at 
the Bellevue Psychopathic Hospital, found 
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61 (29.3%) of these to manifest “typical 
status lymphaticus.” (He found the evidence 
of this condition among psychoneurotics to 
be 24%, and among alcoholics and drug 
habitués to be 22%.) His diagnostic criteria 
of status lymphaticus were almost entirely 
restricted to signs of hypogonadism. 

More interest, however, was aroused by, 
and more attention subsequently paid to, 
the observations of Mott!* on the testis. 
On the basis of histological sections of testes 
obtained from 22 schizophrenics, he de- 
scribed three stages of “regressive atrophy.” 
In the first stage, he saw poor nuclear stain- 
ing, fewer spermatocytes, and more de- 
generated spermatozoa—and some smaller 
tubules with a thickened basement mem- 
brane—than in normal testes (though there 
is no mention of any concurrent normal, 
control studies). In the second stage most 
of the seminiferous tubules found 
atrophic, with spermatogonia and spermatids 


were 


but almost no spermatozoa, and an abundant 
proliferation of interstitial tissue, leading 
to the third stage, of almost total fibrotic 
atrophy of the testis. 

Under the title of “Constitutional Factors 
in Dementia Praecox,” Lewis ' published 
one of the most extensive postmortem re- 
ports in the field, with emphasis on the 
cardiovascular and endocrine systems. In 
a group of 4,800 autopsies on mental cases 
at St. Elizabeths Hospital (Washington, 
D. C.), we are told that the diagnosis of 
“dementia praecox”’ was clinically certain in 
601 cases. However, only the lethal lesions 
and cardiovascular changes being described 
in these, detailed examinations were made in 
an additional 22 


“e 


and this material 
comprises the bulk of the monograph. 


cases, 


Lewis recorded “two outstanding organic 
features” universally, irre- 
spective of all other considerations of the 


present 


subject’s physical condition or of his psy- 
(1) an aplastic circulatory 
system, and (2) disorders of the thyroid, 


chosis, viz., 
adrenals, and gonads. 

The aplastic cardiovascular system was 
characterized by a small heart 
weight in 95 cases, 254 gm.), 


(average 


believed to 


Dastur 


have been arrested in its development at the 


pubescent stage and free from gross lesions. 
In support of this, Lewis gives us descrip- 
tions and photographs of aplastic aortae 
also. The lumen of the aorta is said to be 
narrow; the adventitia and media are shown 
to be appreciably thinner with normal but 
small-sized muscle fibers, with subendothe- 
lial proliferation of elastic tissue, and a 
conspicuous absence of atherosclerosis. This 
feature of smallness and hypoplasia is said 
to extend throughout the vascular tree and 
to be associated with hyperplasia of the 
lymphatic system,’ with notable increase in 
inguinal, tonsillar, and pharyngeal lymphoid 
tissue and overdevelopment of the lymph 
nodes of the mediastinum and of the in 
testinal tract. 

In the field of endocrine glands, lewis 
partly confirmed the observations of Mott 
and others by describing both gross and 
microscopic changes of testicular atrophy, 
with diminution or absence of spermatozoa. 
He failed, however, to find any correspond 
ence between the severity of the testicular 
atrophy and the duration of the mental 
symptoms. Almost as often as there was 
gonadal regression, he found changes in the 
adrenal cortex affecting all the three layers 
and varying from gross atrophy to micros 
copically detectable fibrous proliferation. In 
7 of the 22 cases the adrenal medulla shared 
in the atrophic process. Of the 21 thyroid 
glands examined, 7 were found to be un- 
usually small; 9 were smaller than average, 
and 2 were enlarged, all of them exhibiting 
the generalized interstitial fibrosis found in 
other endocrine glands. There was an ac- 
companying loss of colloid in the thyroid, 
and to 
epithelial-cell proliferation and the formation 
of Nearly half the 


number of cases also showed some replace- 


a tendency in alternating areas 


new, distorted acini. 
ment of cells by connective tissue in the 
anterior and posterior lobes of the pituitary. 
In six instances the basophilic cells were 
notably in excess of the others, 

Lewis mentions a slightly smaller brain 
in his dementia praecox subjects (average 
He 


weight in 95 cases 1,270 gm.). again 


RS 


603 


A. M. A 


stresses the presence of small blood vessels 
in both the brain and the meninges, and is 
at pains to show that the perivascular spaces 
were “greatly dilated” and “doubtless were 
developmentally large,” in contrast to ap 
pearances noted in other physical and mental 
diseases. The rather poor pictures in. the 
monograph, however, are fairly unconvine 
ing, 

As succeeding reports on the pathology 
of schizophrenia tend to become more 
critical, one might pause at this juncture, 
albeit arbitrarily, and take stock of the 
ground covered in the selected publications 
1913-1923 that have just been re- 


viewed. 


from 
It becomes at once apparent that 
from the point of view of histopathology it 
was a rather productive decade, though it 
might not have been a very discerning one. 
Three of the major systems of the body 

the the the 


endocrine-——had already been invoked in the 


nervous, cardiovascular, and 
search for an organic pathogenesis. Changes 
in the brain were naturally looked for most 
avidly, and, in the absence of adequate con- 
trols, “changes” were found. The neurons 
were alleged to bear the brunt of the attack 
from the “pathogen”; hence, they were 
made to swell or to shrink, to be loaded 
with lipids and pigment, or be encircled 
by glial cells and strands, and even urged 
to disappear. Fibrosis of endocrine glands, 
especially of the gonads, had been invoked, 
and, finally, a small heart and a diminished 
vascular bed were held responsible. It was 
indeed refreshing to hear at least two voices 


of caution and of criticism. 


II 


It might be worth considering in’ some 
detail the 


brains from 


observations of Dunlap! on 


carefully selected cases of 
schizophrenia, as this paper strikes the key- 
note for this second (arbitrarily formed) 
period of review. His criteria for selection 
of brains for histopathological study were 
(1) an indubitable diagnosis of  schizo- 
phrenia, (2) a patient under 40 years of age 
at the death 


changes), (3) death due to an acute process, 


time of (to exclude senile 
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preferably accident or suicide, and not from 
a wasting disease, and (4) the performance 


of autopsy immediately after death, if pos 


sible. Trying to fulfill these conditions, he 
could study only 8 of 31 brains he received. 

Perhaps the single most important ad- 
vance over the previous investigations was 
the study of five brains from control cases, 
and as he said: “It has been harder to find 
suitable control cases than to find suitable 
All the dif- 


features stressed 


cases of dementia praecox.”’ 
ferent neuropathological 
by previous workers are dealt with in these 
two groups of brain studies; in not one of 
them could any significant difference be 
found between schizophrenics and controls. 
Thus, abnormal staining of neurons, 
“sclerotic” nerve cells, pyknotic nuclei,! and 
intraneuronal lipid accumulations were en- 
countered to the same extent in the two 
groups. The important question of an actual 
loss of nerve cells was resolved by counting 
(from the sections and from = photomicro 
graphs) the number of neurons in exactly 
corresponding areas of control and schizo- 
phrenic brains; the numbers were almost 
the 


neither of the two groups was there any 


identical in two groups. Finally, in 
detectable increase in neuroglial nuclei or 
fibers at any place. Dunlap naturally con 
cluded that his study had “not shown even a 
suspicion of a consistent organic brain dis 
ease as a basis for the psychosis” of schizo 
phrenia. 
Following upon this unequivocal pro- 
nouncement, it is interesting to read the 
Spiel 


of the problems besetting the histo 


very cautiously worded review by 
meyer 
pathologist in his study of schizophrenia. 
Spielmeyer concedes the presence of small, 
nerve-cell-free zones in the cerebral cortex, 
of fatty substances in glial cells and vessel 
walls, and of fresh necrobiotic linear areas 
throughout the brain in a variety of condi 
tions, including the normal state, and de 
clares that in many of his own cases there 
was no deviation from normal histology. 
that in 
stages he finds active destructive phenomena 


Nevertheless, he maintains acute 


in the nervous tissue with progressive and 
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regressive ghal changes, and on the basis 
of this, and on the authority of earlier 
workers, e. g., Alzheimer,?" he tries to rein 
state dementia praecox on an organic basis 
but without a specific pathology. 

It is no wonder, then, that at the end of 
a very thorough examination of clinico 
the 
schizophrenia as a specific disease entity, 
17 


pathological evidence for 


concept of 
Conn ' was unable to discern any correla 
tion between the histological pictures and 
the clinical disorder. On the one hand, there 
Was no uniformity as to what constitutes 
clinically a dementia praecox reaction, and, 
on the other, a variety of toxic and organic 
conditions seemed to exhibit histopatho 
logical findings reported as being specific 
for dementia praecox., 

In 1925, the 


pathology of dementia praecox and reported 


Lewis also review ed 
some autopsy findings, but he reiterated his 
thesis of primary hypoplasia of the cardio 
vascular system. He stressed that this was 
not due to atrophy or malnutrition (as oc 
curs perhaps in tuberculosis), but that ‘the 
true praecox has an inferior hypoplastic 
constitution without adequate compensatory 
possibilities and tends to deteriorate 
with age.” 

Another proponent of this vascular theory 


Winkelman.'® He 


stressed two types of tissue reaction: (1) 


of schizophrenia was 
a swelling of endothelial cells of small blood 
vessels, with consequent narrowing of the 
lumen leading to anoxemia, and (2) edema 
of the brain. However, one cannot consider 


these observations seriously, since they 
were confined to not more than five patients 
with schizophrenia, all of whom had died 
of an acute illness, such typhoid, 
meningococcal meningitis, or food poisoning. 

Again, stopping here to look back on the 
labors of this second decade in our review, 
the years 1924-1933 present some interest 
ing features. First, thinking and theorizing 
seem to have predominated over work, but 
without opening up any fresh avenues of 
approach. This could, to a great extent, 
have been due to the very significant paper 


of Dunlap, strongly challenging, if not en 
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tirely refuting, the previous notions of a 


rigid histological basis for the clinical 


and 


After this, 
after the reviews by Spielmeyer and Conn, 


picture of schizophrenia. 


one is left with the slightly disconcerting 
feeling that dementia praecox may or may 
not have some microscopic alterations in the 
central substratum, 
but 


nervous system its 


that, even if it shows such changes, 
there is nothing causal or specific about 


them, 
III 


The whole subject tends to appear in a 
somewhat different and clearer light when 
one peruses the three detailed clinicopatho 
logical case reports by Ferraro2°7" The 
clinical diagnosis of schizophrenia had been 
repeatedly assigned to all the three subjects: 
two were hebephrenic, one was catatonic 
All of them presented a syndrome of pro 
gressive mental and emotional deterioration, 
commencing in the second decade of lite 


and terminating in a few years, without 


ever giving rise to definite neurological 


signs. Histopathological examination — re 


vealed all picture of diffuse en 


with \ idespread cortical 
the 


phrenics) as the dominant feature. 


cephalopathy, 


demyelination (especially in hebe 
Phere 
was also some loss of nerve cells and neuro 
Fat-laden 


corpuscles and 


fibrils, and considerable gliosis. 
compound granular some 
lymphocytes were conspicuous the ck 
myelinated zones and around blood vessels 
erraro’s conclusions are best given in his 
own words, summing up the second paper 
This 


contention 


additional case 
that a 


supports, im omy the 


mental picture, though lacking 


clineally in features of the so-called organic type 


of reaction, may result from an outspoken organi 


process ot the brain It also points to the view 


that it is not safe to assume that in) dementia 


praeccoxX disease can occasionally be 


found and that the reeent trend to consider 


schizophrenia not as a disease entity but as a svn 


drome resulting from more than one etiologi 


factor is in harmony with the accumulating ex 


perience. 

A rather pertinent counter to the above 
argument Is provided by a report of two 
cases of simulating 


organic hoses 
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dementia praecox.** The true diagnosis on 
both these patients became available only 
in the fifth decade of life, after they had 
been in mental institutions for several years, 
and long after they started to manifest the 
classic picture of schizophrenia. The 
Rorschach, the EEG, and, finally, a brain 
biopsy determined the diagnosis—‘chronic 
progressive degenerative brain disease.” At 
operation, a considerable degree of convolu- 
tional atrophy of the frontal lobes was 
demonstrated, and a final diagnosis of pre- 
senile encephalopathy was thought of. Is it 
possible that cases like those presented by 
Ferraro would have revealed a different 
histology and been assigned a different 
diagnosis if the patients had lived on beyond 
the acute phase of their illness? 

Roizin et al.** concurred with Ferraro 
when they discovered a neuropathological 
picture of acute symmetrical demyelination 
in the brain of a 34-year-old woman who 
had died after manifesting a brief acute 
phase of the catatonic schizophrenic reac 
tion. According to the authors, the clinico 
pathological correlation here merely serves 
“to illustrate that a demyelinating process 
acting as a somatogenic factor may precipi 
tate, in certain cases, an acute mental syn 
drome which may or may not be associated 
with fleeting neurologic symptoms.” 

In a discursive, but critical, lecture, 

Wohlfahrt ** had also analyzed the situation 
and given his opinion : 
Since in medicine we require positive and not 
negative results as proofs of our contention, so far 
as I believe, the results of anatomical investigations 
obtained up to now speak neither for nor against 
the organic nature of schizophrenia assumed by 
various parties. 


Nevertheless, he then proceeds, through de- 
scriptions and photomicrographs of Nissl 
stained sections of cerebral cortex, thalamus, 
basal ganglia, and cerebellum of normal and 
of schizophrenic brains, to point out that 
he failed to find any appreciable differences 
between the two groups. 

somewhat newer concept was intro- 
duced in the neuropathology of schizo 
phrenia (and manic-depressive psychosis ) 


by the observation of Elvidge and Reed *° 
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that a swelling of oligodendroglial cells, with 
or without pyknosis of their nuclei, was a 
conspicuous feature in the brain biopsy ma- 
terial obtained from these two types of 
cases. Mild hypertrophy of astrocytes was 
often found to accompany the oligodendrog- 
lial swelling. As this phenomenon was 
found to persist over a year, or even two 
years, in the same subject, it was felt to 
represent a chronic process; and, as it was 
most pronounced in the subcortical white 
matter, it was believed to be associated with 
disturbances in the associational and com- 
missural fiber pathways. Finally, by analogy 
with other states in which swelling of 
oligodendroglia is known to occur, the 
authors assume that in psychotic states also 
there may be a causal toxic metabolic factor. 

Harking back to Lewis’ concept of a 
primary vascular smallness in schizophrenia 
was the interesting study by Olkon *® on 
the structure of the capillaries in the finger 
webs of over 1,000 schizophrenic patients, 
as compared with those in an equal number 
of normal subjects. He found a reduction 
in capillary density among schizophrenics : 
a mean of about 23 capillaries/5 sq. mm., as 
against 45 in the normal subjects. While his 
normal population revealed a relative con- 
stancy in the size of the capillary (with a 
diameter of about 6), his schizophrenic 
group showed a very wide variation in size 

from 3.8, to 9.3. Furthermore, they also 
showed fewer normal comma-shaped and 
many more bizarre-shaped capillaries, with 
a significantly paler color index and an ir- 
regular rate of blood flow. Olkon concluded 
that schizophrenia is associated with a de- 
fect in the capillaries and that this defect 
is directly related to the severity of the 
disease. He felt that schizophrenia belonged 
to the category of vegetative and metabolic 
disorders. 

In a similar vein was the investigation 
of Cotton and associates ** on the vascular 
bed of the retina in mental disease. Their 
approach and method appear to be of 
prognostic, rather than of diagnostic, value. 
They found no correlation between habitus 
in the Kretschmerian sense and the capacity 
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of the retinal vascular bed, or any between 


this and schizophrenia (or manic-depressive 
psychosis). But there was a high degree of 
between the clinical status of 
the patient and the capacity of this bed; 
those who did not improve or who deterio 


correlation 


rated had a small retinal vascular bed, and 
vice versa, in a large percentage of cases. 
In this context, passing mention might be 
made of the report in Russian literature ** 
of the presence of a large percentage of 
circulatory anomalies encountered in the 
course of 200 autopsies on schizophrenics. 
Finally, Malamud and Boyd* reported a 
case of sudden “brain death” in a schizo- 
phrenic, in which the concomitant occur- 
rence of disturbances in the 
circulation of the periphery (as evidenced 
clinically) and of the brain (as seen post 


vasomotor 


mortem) was said to signify constitutional 
vasomotor lability in schizophrenia. They 
described ischemic and hemorrhagic necrosis 
around areas of capillary stasis and hemor 
rhage in the cerebral cortex and the cere 
bellum, but that 
death” occurs in other psychoses and in 


indicated sudden “brain 
nonpsychotic conditions, 

A new concept of the pathogenesis of 
schizophrenia that arose during this period 
was centered along the gastrointestinal sys- 
tem. While workers (review by 
Peters®) had attributed over 400% of deaths 
among schizophrenics to enteritis, it was 


some 


Gaupp*” who advanced the notion of a 
primary liver disorder leading to a toxic 
psychosis. He reported central lobular fatty 
degeneration in about a dozen cases of 
catatonia and believed this to result from 
an acute toxemia of unknown origin. How- 
ever, the high incidence of concurrent in- 
fectious disease in a large proportion of his 
cases seems to cast suspicion on his observa- 
tion. Lingjaerde *! 
combination of 
thought 


He described 


reported an unaccount- 


able liver adrenal 


and 
schizophrenia. 


pathology important in 
four cases of 
fatal catatonia with histological abnormal: 
ties in both liver and the adrenal cortex. 
linally, the endocrine system also came 
up again for its share of scrutiny, in the 


Dastur 


work of Hemphill.“* He confirmed Mott's 
observations by testicular biopsies on non 
paranoid schizophrenic patients. He found 
testicular atrophy limited to the seminifer- 
ous tubules and speculated that what was 
at fault was perhaps a gonadotropic hor- 
mone from the anterior pituitary. 

Looking back upon this third period of 
our review (1934 to 1945), one finds his 
tory repeating itself, possibly at a more 
sophisticated level, in the way the emphasis 
of the work has again been laid on nervous 
and vascular tissues. The severe but non 
alterations re 
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specific neuropathological 


ported in a few cases (Ferraro and 
Roizin et al.2*) bring out the complexity of 
the relation between structure and function 
in the central nervous system, without es 
tablishing any cause-effect association, and, 
judiciously, the authors desist from positing 
The 
only reliable evidence of a positive nature 


an organic basis for schizophrenia. 


in the field of anatomic changes stemmed 
from the well-controlled study on the capil 


lary. This gained some support from the 


observations on retinal vessels,*77 to 
gether they seemed to substantiate [ewis’ 
contention of a small cardiovascular system 
in schizophrenia. This is not tantamount to 
saying that there is a causal significance to 
these findings, as they might as well be a 
result of the attitudes and activities of the 
schizophrenic way of life. 

Among the new ideas on the pathogenesis 
of schizophrenia that arose during this third 
period under review, much importance can 
not be attached to the swelling of the oligo 
dendroglia, since it could be a postmortem 
artifact, and one which has been observed 
in the normal brain as well ( Meyer **). The 
notion of a diseased liver with consequent 


metabolic 
30 


toxicity in the body (e. g., 


Gaupp *") could have been interesting if the 
study had not been so thoroughly vitiated 
by the selection of subjects ill with toxic 
and infectious diseases. 
“None of 


changes has a convincing claim to be a sub 


As Meyer again 


concluded : these anatomical 


strate of the psychoses.” Some of them, 
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like the liver change, are very probably 
secondary phenomena. 


IV 


The last period under review (1946 
1957) reveals a significant amount of litera 
ture on all the four systems of the body 
incriminated so far in this survey of the 
histopathology of schizophrenia. 

In the case of the nervous system, one 
further novel idea of pathogenesis was pre 
sented in a series of papers by Papez and 
his associates.** Virst, they claimed to have 
shown the presence of intracytoplasmic 
“inclusions” in the neurons in a large num 
ber of brain biopsy specimens from schizo 
phrenics. These bodies have demonstrated 
“vital aetivities” under dark-phase micros 
copy; they have been called “pleomorphic 
organisms.” In the drawings accompanying 
the papers, these bodies are shown as 
particles, 0.5 to 1.5 in diameter, lying in 
clusters beside a pale, “inflated” nucleus. 
The authors then postulate that these 


organisms constitute the “causal factor” be 
hind the various neuronal and = secondary 
glial changes which they describe. These 
changes consist of an increase and then a 
decrease in intranuclear deoxyribonucleic 
acid, pyknosis, swelling and rupture of the 
cytoplasm, “neurofibrillar damage,” “gli- 
osis,” shown by sclerosing fibers around 
astroglia cells, and proliferation of oligoglia 
in the white matter and of mesoglia and 
nucroglia nuclei around the blood vessels. 
All these are said to be “metabolic dis 
turbances.” 


The outstanding neuropathological study 


in schizophrenia in this decade appears to be 
that carried out by the various associates of 
(). Vogt and reported at the First Interna 
tional Congress of Neuropathology, in 1952. 
Braitenberg,** studying the frontal cortex 


of a few schizophrenic brains, found a de 
crease in the staining quality and the number 
of nerve cells per unit volume in the cingu 
late region. He postulated that “physico 
chemical alterations,” leading to a_ slight 
increase in the dimensions of a portion of 
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cerebral cortex, could be responsible for 
these apparent changes. On the other hand, 
Baumer’s investigation on the nucleus 
lateralis and nucleus medialis of the 
thalamus, through Nissl-stained sections of 
14 schizophrenic and 30 normal brains, 
showed qualitative and quantitative altera- 
tions in the neurons to a variable degree, 
but in the schizophrenic brains only. The 
anteroventral thalamic nucleus in 18 schizo- 
phrenic brains ** showed a diminution in the 
number and a fatty deposition leading to 
degeneration of a number of neurons, with 
frequent increase in glial cells also. Though 
the normal control brains did not show 
these changes, brains from cases of non 
schizophrenic mental disorders did. 

Hopf °° of the same group of workers, 
looked at the pallidum and striatum of 10 
brains of catatonic schizophrenics and_re- 
ported much more tigrolysis and increase of 
seattered lipofuscin than in normal brains 
or in brains of hebephrenic or paranoid pa 
tients. Atrophie cells were also seen in four 
of the catatonic patients. He concluded that 


these investigations “do not yet permit us to 
regard the changes observed as the primary 
substratum of catatonia” .. . but that “they 
may be regarded as the anatomical expres 
sion of the motor disturbances in catatonia.” 
As, of late, perhaps even greater interest 
has centered around the hypothalamic re- 
gion, which has been invoked in the etiology 
of schizophrenia; the hypothalamic nuclei 
(the tuber cinereum and corpus mammil 
lare) of eight catatonic and two paranoid 
schizophrenic patients were examined by 
Wahren.*® Nissl- and Feulgen-stained sec 
tions revealed neither any particular loss in 
nerve cells nor any glial or vascular changes 
that were not encountered in a_ certain 
number of old people or in patients with 
other nervous diseases. Wahren summed up 
by saying: “Our method has not led us to 
discover any changes entitling us to think 
that the hypothalamic regions play an im- 
portant part in producing the symptoms of 
schizophrenia.” 

In view of the stress laid by many of the 
previously mentioned histopathologists on 
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the catatonic form of schizophrenia (as 
against the other varieties), 1t may not be 
irrelevant to make a brief reference to 
Scharenberg and Brown's account *” of the 
neuropathology of catatonic states. In three 
cases with catatonia of 4+ weeks’, 5 years’, 
and 20 years’ duration, respectively, they 
found identical changes in the brain, com 
prising “extensive intravital necrosis” with 
profuse reaction of all the three forms of 
glial cells. The most conspicuous change 
was ameboid degeneration of astrogliocytes 
(Alzheimer’s description), and the authors 
touch upon the differential diagnosis of this 
feature. Since it is known to occur in severe 
disorders of metabolism, such as uremia, 
diabetes mellitus, toxic conditions like ulcer 
ative colitis, and infectious diseases, it indi 
cates possibly a profound disturbance of 
metabolism in catatonic states also. 

On the basis of experience with several 
more cases, Ferraro *! reaffirmed his original 
conclusion that typical clinical cases of the 
schizophrenic syndrome are compatible with 
both the presence and the absence of 
anatomopathological changes the brain. 
Even when they are present, he cautioned 
against the conclusion that schizophrenia is 
an organic disease, since other possibilities 
are more likely. The histopathological 
changes may be the expression (1) of a 
complicating secondary organic process, (2) 
of a primary organic brain disease which 
may precipitate a schizophrenic symptom 
complex, or (3) of a psychosomatic integra 
tion resulting from the play of emotions and 
conflicts on the autonomic nervous system, 
particularly the vasomotor mechanisms and 
blood vasculature. 

Coming to problems of physiopathology 
and histopathology of the circulatory sys 
tem, the thesis of Shattock * on the somatic 
manifestations of schizophrenia provides a 
quantity of material, as well as a compre 
hensive review. In line with Lewis’ data 
on the heart are Shattock’s observations at 
autopsy on 25 schizophrenics. The heart of 
catatonic subjects was always small, with a 
remarkably thin auricular wall, frequently 
of the consistency of tissue paper. The 
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ventricular musculature was normal, or even 
slightly hypertrophied. Autopsy of patients 
with affective, senile, and organic psychoses 
did not show the same reduction in the size 
of the heart or in the degree of atrophy of 
the auricular musculature. 

Similarly, retinal blood vessels of a large 
number of schizophrenics, as compared with 
the retinal vessels of affective psychosis and 
of normal medical students, revealed 
tenuous retinal arterial trees. The difference 
was very pronounced in_ restless young 
schizophrenics, who suffered from severe 
peripheral cyanosis and other vascular ab 
normalities, such as contraction of the main 
limb vessels. This appeared to confirm the 
observations of Cotton et al., though Shat 
tock could not assign a prognostic value to 
the capacity of the retinal vascular bed. 

Shattock’s extensive study of cyanosis 
and vascular responses in over 500 psychotic 
subjects showed that at room temperature 
(62-05 1°), cyanosis of the extremities was 
present in 43 of female and only 5 of 
male psychotics. Under the same conditions 
the average surface temperature of the 
hands and feet of 30 female schizophrenics 
was significantly lower than that of 30 male 
affective psychotics. Temporary relief of 
cyanosis Was afforded by any measure which 
secured vasodilatation, i. ¢., heating the 
body, reflex and reactive hyperemia, and 
administration of a vasodilator drug, and 
also by blocking the nerves of the limb. 
These physiological observations appear 
logically related, on the one hand, to. the 
angiospastic retinopathy and, on the other, 
to the smallness of the cardiovasculature as 
a whole, reported previously, According lo 
Zeligs,’ vasoconstriction resulting 
fear or anxiety in patients who show a 
tendency to sympathetic overactivity is the 
main cause of the vascular narrowing, 
retinal vasoconstriction being merely a focal 
manifestation of a general vasospastic state 
involving the peripheral vessels. 

Turning to the endocrine glands, the 
problem of testicular atrophy appears to 


have found a definitive resolution in the 


work of Blair and his associates. Testic 
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ular biopsies were performed on the entire 
population of the research ward at the Wor 
cester State Hospital. This included 17 
chronic and 10 acute cases of “unanimously 
diagnosed” schizophrenia, all the patients 
being under 40 and free of organic disease. 
The combined group included all types of 
schizophrenia. Unequivocal results are re- 
ported: 1. Except for slight focal inflamma- 
tion in two cases, there was not a single 
biopsy that could be regarded as showing 
anything pathological. 2. Without excep- 
tion, all specimens had tubules, tunica 
propria, and Leydig cells within normal 
limits. 3. Mature spermatozoa were found 
uniformly, and (except in one case with 
inflammation) they appeared to be present 
in normal quantity. 4. In about a third of 
the cases there was an occasional sclerosed 
tubule or some thickening of the basement 
membrane; in no case did this exceed the 
frequency of such findings in entirely nor 
mal testes of the same age group. Regarding 
the somewhat contrary observations of 
previous workers, especially of Hemphill 
et al., the authors suggest that other factors, 
such as the wartime diet, genetic factors, 
or a higher incidence of mumps orchitis, 
might have altered their picture. 

\s against Blair’s observations on male 
schizophrenics are Shattock’s * on 30 fe 
male schizophrenics. Repeated smears of 
the vaginal mucous membrane from these 
subjects (and from 13 depressive and 13 
normal subjects) between the ages of 25 
and 40 showed that cornification of the 
vaginal epithelium was defective in many 
of the psychotics, especially in the schizo 
phrenics. In two-thirds of the schizo 
phrenics, the epithelial cells were much 
smaller than in normal subjects, and also 
rather rounded and markedly glycopenic. 
This picture was said to be identical with 
that of the “atrophic menopausal type’ and 
to be a reflection of advanced ovarian dys 
function due to estrogen deficiency. The 
latter, in turn, was attributed to pituitary 
dysfunction. According to Shattock, defi 
cient gonadotropic secretion is suggested by 
other signs of polyglandular disturbance, 
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particularly of panhypopituitarism, such as 
an asthenic syndrome, among 5%-10% of 
catatonics, a lower basal metabolic rate in 
general (65% to 75% of the normal level), 
low systolic and pulse pressures, and “‘con- 
tracted” brachial, radial, and dorsalis pedis 
arteries in female schizophrenics with 
peripheral cyanosis, some hirsutism, and 
hyperpigmentation (also in females only), 
and a diminished metabolic response to in- 
gested proteins. 

Finally, a note may be made of two re- 
ports on the role of the alimentary system 
and the liver in_ schizophrenia. Thus, 
Buscaino * observed a small liver, changes 
in the small intestine, and activation and 
sclerosis of the splenic reticuloendothelial 
system and of the mesenteric lymph nodes. 
He felt that these findings were supported 
by physiological alterations, such as a re- 
duced deaminating power of the liver, a 
diminished capacity for hippuric-acid syn- 
thesis (especially in catatonia), increased 
cholemia and bilirubinemia, urobilirubinuria, 
altered plasma albumin-globulin ratio, and 
a poor performance at other liver function 
tests. Buscaino made several assumptions : 
1. He felt that the low weight of the liver 
in schizophrenics (cf. Lewis) and_ the 
changes he observed in the healthy parents 
of schizophrenics demonstrated that the af- 
fection is at least partly constitutional. 2. 
He then believed that the efficacy of “liver 
protecting’ treatment provides evidence in 
favor of the existence of hepatoenteric 
toxins in schizophrenics. 3. He thought 
these were toxic amines, which then acted 
on a predisposed nervous system to produce 
disseminated lesions in the cortex, white 
substance, and basal ganglia, and which were 
said to be responsible for the varied 
symptomatology. 

Scheidegger,” in a “brief critical note,” 
observed that changes in the liver in schizo- 
phrenia consist of vacuolation, pyknosis, 
and karyorrhexis of liver cells, variation in 
the size of these cells, and the presence of 
non-iron-containing pigment in both epithe- 
lial and reticulum cells. He found similar 


changes in persons of the same age group 
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dying of pneumonia and kidney and _ heart 
He that 
changes were not typical of schizophrenia 


disease. concluded these toxic 
and did not confirm the idea of a_histo- 
pathological substratum in the liver typical 
of that disease. He compared the changes 
the and 


stressed the rarity of true reactive changes, 


in the liver to those in brain, 
scar formation, and gliosis, respectively, in 
these two tissues. 

Looking back even on the few selected 
articles on the subject that have been pre- 
sented in this fourth period of our review 
(1946-1957), it becomes apparent that cor 
the 
first 
allude to the work of Papez et al. and of 


rect appraisal is not always easy. In 
field of neuropathology, one might 

the associates of Vogt. Regarding the no 
tion of micro-organisms in the brain causing 
schizophrenia, the idea being totally uncon- 
firmed, one is forced to take cover under 
the remark of a previous reviewer * that 
this concept “defies critical evaluation at 
the present time.” Needless to say, none of 
the clinical types of schizophrenia has ever 
been known to manifest a picture like that 
of an infectious disease. The negative find 
ings reported by the Vogt school of work 
ers for different areas of the brain are quite 
significant, especially Wahren’s report on 
the the hypo- 
thalamus. No more importance can be at 


controversial region of 
tached today than before to the occasional 


occurrence of scattered neurons showing 


tigrolysis, increase lipofuscin, or 
“atrophy,” or even to the loss of cells in 
parts. Perhaps an attempt at quantitative 


comparison between schizophrenic — and 
normal brains, such as that undertaken by 
Dunlap, might have induced some of these 
workers to modify even their few state 
ments on the presence of lesions in schizo 
phrenia. 

From Alzheimer to Hopf, through Gurd, 
Malamud, Ferraro, Roizin, and Scharen 
berg, the one fairly consistent thread of 
evidence presenting the histological correlate 
of a clinical picture appears to be in cata- 
tonic schizophrenia, particularly of the acute 


variety. Even here, however, two mitigating 
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factors are worth noting. First, the patho 
logical picture described has varied all the 
way from mere neuronal changes, to pro 
liferation of Alzheimer’s ameboid glia, ‘to 
demyelinating encephalopathy, to extensive 
necrosis and gliosis. Second, these changes 
might be related merely to the phenomenon 
of catatonia, irrespective of the total clinical 
(neurological and psychological) picture of 
this type of schizophrenia. 

Peters,® presenting his own work on the 
brains of & criminals and 14 
schizophrenic subjects of different types, 


executed 


apparently failed to be impressed by any 


histological these two 


between 
groups, finding cellular outfall, 
of neurons, 


difference 
sclerosis”’ 
“haziness” of cytoplasm, and 
lipid accumulation in both. 

Perhaps a little more attention is merited 
by the anatomical differences (not changes ) 
noted by various workers in the cardio 
vascular system. Shattock’s well-controlled 
and well-documented physiological and histo 
logical observations on the smallness of the 
heart and blood vessels bring to the fore 
again the ideas of Lewis and Olkon on a 
primary defect in this system in schizo 
phrenia. But even granting this, do we get 
any the patho 
genesis of this disorder? An over-all reduc 


closer to understanding 
tion in the quantity of cerebral vasculature 
could then lead one to expect a diminution 
in the blood flow and oxygen consumption 
of the brain, but the critical work of Kety 


8 does not bear this out 


and his associates 
at all. 
small heart in schizophrenia appears to be 
getting well established, as further indicated 
by the diminished force of contraction of 
the heart recorded by the ballistocardio 
graph. Cardon * found the mean amplitude 
of the I-J complex in 11 male schizophrenics 


Nonetheless, the probability of a 


to be 8.55 mm., the corresponding figure for 
normal men of equivalent body weight being 
11.77 mm. (P<0.01). He did not find any 
significant difference in the blood pressure 
between the two groups. It is not impossible 
that these deficiencies of the circulatory 
system in schizophrenics may bear no etio 
logical connection to their mental derange 
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ment, or they may be the reflection of their 
altered tempo of living. 

In the field of endocrinology, from the 
histological point of view, there does not 
appear to be much literature available. 
Mott's and Hemphill’s ** finding of severe 
fibrosis of the testis has been finally denied 
and refuted by the critical work of Blair 
et al. 


atrophic degeneration of the parenchymal 


Lewis’ original observation * of 


elements of most endocrine glands, including 
the anterior pituitary, does not appear to 


have found either refutation or confirma 


tion from histopathologists. Clinical and 
physiological evidence (which it is not the 
purpose of this review to examine in detail ) 
has at times suggested some panhypopitui 
tarism in schizophrenic (especially female) 
patients, as Shattock ** has tried to show. 
even granting this, and notwithstanding her 
cornification and 


observation of defective 


glycopenia of the vaginal epithelium of 
two-thirds of her subjects, one would have 
to hesitate before attributing a pathogenetic 
pituitary, or to other 


rol to the any 


endocrine gland—among other things, 
changes consequent to poor nutrition, insti 
tutionalization, and states of anxiety would 
have to be considered. 


analogous situation 


liver also seems to stand im an 


apart from a lot of as 


sumptions and uncontrolled observations, 


we are left, in schizophrenia, with an organ 


that is) probably smaller than normal 


(Lewis!' and Buseaino*), but which 
otherwise shows no more histological al 
terations than normal livers or the liver in 
cases of extrahepatic organic disorders 
(Gaupp and Scheidegger ). Once again, 
tests from the repertoire of clinical pa 
thology are applied and a few deviations 
to indicate that the 
that 


preferred 


from the norm taken 


liver is so. diseased toxic products 


“amines” accumulate and 


damage the nervous system, and this so 


specifically as produce schizophrenia. 


Peters” in his exhaustive review of the 


German literature, mentions a number of 


workers considered gastrointestinal 


lesions to be the most significant histological 
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change in schizophrenia. According to some, 
enterocolitis was the cause of death in 40% 
or more! For instance, Reiter *’ reported 
hyperemia and round-cell infiltration in the 
pyloric region, as also in the large and small 
bowel and in the mesenteric lymph nodes in 
almost all of 23 autopsies on schizophrenics. 
It is interesting, and almost humorous, to 
note that Witte quickly repudiated the 
above observation by finding similar changes 
in 20 out of 22 control cases! He found 
only 10 of a series of 1,200 mental asylum 
patients to have died of gastrointestinal 


disease. 


Summary 


Looking back, then, on this total, though 
sketchily presented, historical picture of the 
histopathology of schizophrenia, the conclu 
sion seems inescapable that no specific 
change in any tissue or system of the body 
has been demonstrated that can account for 
the clinical syndrome of schizophrenia. ven 
nonspecific histological changes appear to be 
rarely found, and, when detected, to be un- 
related the psychological derangement. 
The vast body of literature on the subject 
falls 


nouncements of 


into two categories : positive pro 


anatomical alterations be 
lieved to be responsible for the pathogenesis 
of schizophrenia, and negative reports de 
molishing this claim. As noted in each of 
the four successive periods of this review, 
the great majority of well-controlled and 
critical studies fall in the latter category. 
\s far as was possible, the reports selected 
to represent the two categories in any of the 
four periods have been allowed to speak for 
themselves, often in the original author’s 
words; this apposition of one type of work 
or of one sort of conclusion against another 
has usually made criticism self-evident, and 
has absolved the reviewer from the necessity 
of commenting on each paper separately. 
At the end of the longest, most recent 
review of the subject, the author ( Peters ®*) 


lamented: “The result of this communica 


tion is unsatisfactory. The basic pathology 


in schizophrenia, as in idiopathic epilepsy, 


is not clear.” It is pertinent that Peters 
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does not restrict his remark to histopa 


thology; in the term “basic pathology” he 


probably includes physiological pathology 
and metabolism as well, implying that the 
pathogenesis ot schizophrenia is not clear. 
Whether agreeing or disagreeing with this 
generalization, and without attempting to 
review all aspects of the currently popular 
and already extensive subject) of — bio 
chemistry and metabolism in schizophrenia, 
the research worker of today might profit 
ably take stock of his specific field of in 
terest and make sure that thoughts and 
theories are not passing for facts and things. 

At the risk of sounding pessimistic, it ap 
pears to me that it is the lesson of the past 
that history repeats itself. One need not be 
shocked, therefore, if the current notion of 
there being a distorted molecule behind a 
distorted thought is as difficult to demon 
strate as the older belief of a defective 
neuron behind a defective thought. 


Laboratory of Clinical Science, National Insti 


tute of Mental Health (14) 
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Use of Lysergic Acid Diethylamide 
Psychotherapeutic Setting 


SIDNEY COHEN, M.D., and BETTY GROVER EISNER, Ph.D., Los Angeles 


In experimental psychiatry the hallucino- 
genic drugs have a firmly established posi- 
tion; hundreds of attest to the 
growing interest in their psychotomimetic 
activity. 


articles 


As an adjunct to psychotherapy, 
however, their potential has been incom- 
pletely investigated. 

The initial mention of lysergic acid di- 
ethylamide (LSD-25) in this connection 
appears to be the 1950 publication by Busch 
and Johnson,* where the drug was described 
as having “profoundly influenced the 
course” of progress of eight cases of psy- 
choneurosis. The remembering and _reliv- 


ing of early traumatic episodes were 


especially noted. 

Of subsequent researchers, Abramson ! 
has investigated the drug most extensively 
in this country. LLSD-25 in con- 


junction with analytic treatment. 


He uses 
Patients 
are given small doses periodically when they 
appear to be at a standstill in therapy. He 
noted that LSD-25 is characterized by phar- 
macologic safety, maintenance of the patient 
in a conscious and cooperative state, and 
repetition without evidence of addiction. 
Frederking * uses small doses both of 
mescaline and of LSD-25 in his office prac- 
tice. He speaks of a dream-like state which 
Submitted for publication July 28, 1958. 
Supported by a grant from Mr. Ewing W. 
Reilley. 
From the Neuropsychiatric Hospital, Veterans 
\dministration Center. 
Read before the Section on Nervous and Mental 
107th Meeting of the 
American Medical San 
June 25, 1958. 


Diseases, at the Annual 


Association, Francisco, 


The d-lysergic acid diethylamide and the l-acetyl- 


d-lysergic acid diethylamide used in this study 


were provided by Mr. Harry Althouse, Sandoz 


Pharmaceuticals, San Francisco 


occurs and can be analyzed, with a resulting 
psychocatharsis. 

Sandison and his colleagues, in England, 
have evolved a special inpatient technique 
whereby a ward of Powick Hospital is re 
served for LSD patients. Treatments are 
given weekly. Dosages increase from 25yg. 
to levels of 100ng. or 200ug. The patient- 
treatment team consists of a psychiatrist in 
charge, nurses who are in attendance during 
drug sessions, and the therapists, who con 
duct group therapy apart from the drug 
experiences. 

Their recent report ™ on 94 patients in 
cludes follow-up periods as long as_ five 
years, and their 659 improvement rate is 
impressive in view of the fact that their 
patients had chronic, severe neuroses which 
had proved resistant to all other types of 
therapy. fact that 
all their cases were “in danger of becoming 


The authors stress the 


permanent mental invalids, lifelong neu 
rotics or suicides.” 

Work by others in the field 
LSD-25 lowers re 


sistance and facilitates the appearance of 


seems to indicate that 


then be 
dealt with therapeutically. The investigators 


unconscious material, which can 


also mention the heightened relationship 
between patient and doctor and note that 
drug action does not interfere with clarity 
of consciousness; in fact, recall of past 
events is heightened. 

In an earlier study at the Brentwood 
Neuropsychiatric Hospital, in which psycho 
logical test changes in normal volunteers 
were studied,4 there were further indica 
tions of the possible therapeutic value of 
LSD-25. Although 


varied 


individual reactions 


over a wide spectrum, there was, 
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in general, a lowering of ego defenses, an 
intensification of the interpersonal relation- 
ship during the session, and an outpouring 
of unconscious material. Some of the sub- 
jects described their experiences as psy- 
but unusually 
pleasant and insightful sessions. A 


chotie, others — reported 
few 
believed that their experimental exposure to 
the drug had a sustained beneficial effect on 
subsequent behavior. 

The study was a_ preliminary 
exploration of LSD-25 as an aid to the 


present 


uncovering and acceptance of unconscious 
material and to determine whether the ther- 
apeutic process could be accelerated. A 
total of 29 patients whose diagnoses varied 
from depressive states to borderline schizo- 
phrenia were treated. There were also a 
number with character disorders, and one 
schizophrenic. This report is concerned with 
22 of these patients, ranging in age from 
21 to 60 years, who have had a follow-up 
The 


reported have had follow-up 


period varying from 6 to 17 months. 
seven not to be 
periods of less than six months. 


Method 


treatments were 


Weekly or 


given; because 


biweekly 
of the rapid onset of toler- 
ance, sessions were never less than three 
days apart. 


tablet; 


Initial doses were one 25g. 


subsequent interviews were con- 
ducted by increasing the dose by increments 
of 25ng. until a level of 100ng. or 150pg. 
was reached. Two patients, resistant to the 
drug, received 50yg. increments. On_ five 
oceasions 500ng. of ALLD-52 or ML.D-41,* 
amounts which appear to be equivalent to 
approximately LSD-25, 


250ng. of were 


administered. 

The gradual increase in dosage minimized 
unpleasant side-effects. Anxiety was usu- 
ally absent or negligible, and as the patient 
progressed to the higher 


ck page levels, 


deeper areas of the unconscious seemed to 
become available. 
* These compounds are 


acetyl and methyl 
analogues, respectively, of lysergic acid diethyla- 


mide 
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The number of drug treatments ranged 
from 1 to 16, with a mean of 4.6. When 
a patient required more than four sessions, 
it was found that optimal therapeutic prog- 
ress was made if longer periods elapsed 
after treatments in which a good deal of 
significant material was uncovered. Contact 
with the therapist was maintained by tele- 
phone or interview, and therapeutic gains 
appeared to be integrated and consolidated 
when the patient was allowed to listen to 
the tape recordings of particularly insight- 
ful sessions. 

Drug activity could be noted usually for 
four hours at low doses and from six to 
eight hours when more than 75yg. was 
prescribed. The patient was on a couch 
during this time in a pleasant room, with 
the therapist constantly in attendance. [ood 
was served when the patient became hungry. 
Music was plaved initially to aid in relax 
ation and was incorporated into the treat 
ment after repeated observation that certain 
selections seemed to potentiate the drug 
action. 

In addition to the music, other aids were 
found helpful. A mirror was available, and 
frequently the patient was able to project 
his unconscious concept of himself into the 
reflection and to deal with it objectively. 
Family photographs, especially of spouse, 
parents, and siblings, enabled the subject to 
externalize associated conflicts. Toward the 
end of each session, the patient was taken 
to the hospital art clinic to draw or paint 
whatever he desired. This seemed to aug 
ment the therapeutic process and to provide 
an opportunity to objectify subjective ex 
periences. 

The relationship between therapist and 
patient is of crucial importance during 
[LSD-25 therapy. Almost every investigator 
has emphasized the enhancement of trans 
ference which occurs. It was observed in 
this series to be generally of a positive 
nature; the 


where negative transference occurred, along 


however, on few occasions 


with especially disturbing unconscious ma- 


terial, a 


straightforward examination of 
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these feelings helped with the resolution of 
the problem. The discussion of the feelings 
of the patient toward the therapist is not 
to be construed as an analysis of transfer- 
ence in the orthodox sense. 

A patient often reexperienced repressed 
events with such vividness and force that 
they were described as having been “re- 
lived”; at the same time, he could witness 
Oc- 


casionally, the patient could recognize his 


these incidents with some detachment. 


problems even when they appeared in sym- 
bolic form. More frequently it was neces- 
sary to interpret the unconscious material 
as it arose. Such interpretations, which in 
conventional psychotherapy might have had 
devastating effects, appeared to be accepted 
without difficulty. An important aspect of 
the therapy was to direct the patient toward 
the frightening or painful symbolic mate- 
rial; if he was able to do this, its fearful or 
painful character seemed to dissolve. 

The therapeutic approach was of the more 
intuitive used with schizo 


direct, type 


phrenic patients. It is understandable that 


a directive, personally involved therapy, 
which is applicable to psychotics, may be 
appropriate, since the LSD-25. state also 
involves dissolution of the ego, hallucina 
tory imagery, depersonalization, and other 
Because 


schizophreniform characteristics. 


of the unusual and extremely subjective 


nature of the experience, the therapist 
should have had personal experience with 
the effects of LSD-25. 

During intensive abreactions or at those 
times when ego disintegration was experi 
enced as a psychotic-like state, it was help 
ful to both a 
therapist present. They also served as sur- 


have male and a_ female 
rogates for inconsistent, manipulating, or 
rejecting parents and often became a focal 
point for the projection of intense affectual 
discharge. 

When critical problems were uncovered, 
anxiety and somatic 
The 


psychogenesis 


various degrees of 
felt. 
when its 


distress were discomfort dis 


appeared was 


understood by the patient. Sometimes 


psychotic-like episodes or “death” in various 


Cohen—kisner 
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terrifying, overwhelming, or excruciatingly 
painful ways was experienced. The patient 
was always encouraged to surrender com 
pletely to whatever was to happen, and the 
word most commonly used by him after 
such an experience was that he felt 
“purged.” 

As the problems were worked through, 
the patient underwent what might be termed 
an integrative experience. This involved a 
massive reduction in self-conflict, the patient 
having accepted himself for what he was, 
and, finally, a feeling of harmony with his 
environment. It is felt that this had thera 
peutic significance, 

It is important that the insights achieved 
during drug sessions be put into action. 
Continuing psychotherapy is) valuable in 
habit 
drug series has initiated a change in view 


restructuring of patterns once the 
point and motivation. From our observation 
it appears that optimal use of the drug 
may be with drug treatments set within the 


framework of conventional psychotherapy. 


Results 

Of the 22 patients in our series with a 
follow-up period of at least six months, 
16, or slightly over are improved. 
The difficulties in’ assessing improvement 
following psychotherapy are not limited to 
this study. The agreement of the two do 
tors, the patient, and the person closest. to 
him, plus objective evidence of a better situ 
ational adjustment, were necessary before 
he was considered unproved. 

Improvement with LSD-25 therapy does 
not appear to be restricted to patients in any 
diagnostic Patients whose 


one category. 


neuroticism was manifested by chronic 


anxiety or compulsiveness did well. Four 


with depressive states, one of them with a 


history of severe periodic depressions, per 


sisting through seven years of analysis, 


improved. our patients with passive 
aggressive character disorders also showed 
favorable changes. Three others who im 
proved were one with borderline schizo 
phremia and two with immature, hysterical 


personalities. 
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A type apparently not conducive to good 
results is the inadequate, schizoid person- 
ality. Two of the unimproved were in this 
category; one had 16 sessions; the second 
did not complete treatment. A third unim- 
proved subject was a hospital patient with 
a diagnosis of schizophrenia who may ac- 
tually have had a severe character disorder. 
The other three therapeutic failures showed 
substantial initial improvement, which was 
not sustained or consolidated by alteration 
in behavioral patterns. All three felt much 
better for from one to four months, and 
then relapsed. 

The most favorable prognostic factor is 
the patient’s genuine desire to get well. 
Ego strength and intelligence are important, 
but motivating drive is primary, and it must 
be more than just looking for the magic of 
an easy way out. Frequently the more 
troubled the patient the better the outlook, 
since impetus to change may be greater. 

Although the follow-up period of from 
6 to 17 months is not sufficient to establish 
long-term effects, these preliminary impres 
sions are encouraging. The improved group 
appears to be separating into two subgroups. 
The larger group consists of patients who, 
on the whole, are maintaining their gains. 
They have contacted us from time to time 
for help with a current problem. 

The second group is smaller but more 
impressive. They have shown no evidence 
that additional therapy is necessary and 
have continued to move toward emotional 
maturity on their own. 


Potential Dangers 

The dangers associated with the use of 
lysergic acid relate to its psychological, not 
pharmacological, activity. Suicide appears 
to be a definite hazard. Stoll’ speaks of 
two suicides in Europe following exposure 
to LSD-25. One of these subjects had been 
given the drug without her knowledge. 
Savage '* had a schizophrenic patient who 
committed suicide after treatment with the 
drug. 

We have observed transient depressions 


occurring during the evening after an 
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LSD-25 experience which may have been 
due to one of several factors: (1) an in- 
ability to incorporate unacceptable trau- 
matic material uncovered during an 


interview; (2) a feeling of being over- 
whelmed by the effort necessary to repattern 
one’s life; (3) “coming back to earth’ after 
a transcendent experience. We have insisted 
that an understanding person stay with the 
patient during this period. A more pro- 
longed depression may develop when the 
insights acquired are not translated into 
the life situation. Continuing therapy is 
recommended here. 

A complication that might be anticipated 
is the precipitation of a prolonged psychosis 
with LSD-25. This was not encountered 
in this series, nor have we found such an 
event in the literature. However, one case 
was indirectly observed in a patient with 
a compulsive personality who had previously 
had five years of analysis. He was given 
two LSD-25 treatments of 50ug. and 100ng. 
Although the patient is functioning ex- 
tremely well in his job and life situation, 
systematized delusions in the religious area 
and surrounding the drug are present. 

None of our patients required termination 
with chlorpromazine because of intolerable 
affectual discharge. There was also no indi- 
cation of psychological addiction. The rapid 
onset of tolerance makes physiological ad- 
diction unlikely. 

Several investigators mention the possi- 
bility of momentary LSD-like states for 
periods of as long as a year after treatment. 
We have also observed the appearance of 
such after-effects. This appears to be due 
to a facilitation of access to the unconscious 
which need not be anxiety-provoking if the 
patient has been informed of its  signifi- 
cance. 

A further precaution that must be taken 
arises from the impairment of motor coor- 
dination seen in connection with full dosages 
of LSD-25. Patients should not attempt to 
drive a car until the drug effects have worn 


off. 
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Summary 

Lysergic acid is an interesting, and a 
possibly important, aid in the psycho 
therapeutic process. The patient-therapist 
transaction is intensified, permitting more 
penetrating interpretations and a more di- 
rect approach to the basic problems. Re- 
pressed memories can be recovered, and the 
symbolic projection of unconscious conflicts 
is vivid and affect-laden. Abreaction of 
underlying problems insightfully may be 
followed by an experience of integration, 
in which the patient accepts himself for 
what he is and sees himself in harmony 
with his environment. 

Short-term results in nonpsychotic pa- 
tients following a brief course of LSD-25 
interviews are encouraging. Complications 
were not encountered, although potential 
dangers do exist. Further investigation of 
patient selection, mode of action, and tech- 
nique are necessary. 

Neuropsychiatric Hospital, Veterans Adminis- 
tration Center, Wilshire and Sawtelle Blvds. (25). 


REFERENCES 


1. Abramson, H. A.: Observations on 
Normal Volunteers and Patients, in Lysergic Acid 
Diethylamide 


Some 


and Mescaline in Experimental 
Psychiatry, edited by L. Cholden, New York, Grune 
& Stratton, Inc., 1956, p 51. 

2. Anderson, E. W., and Rawnsley, K.: Clinical 
Studies of Lysergic Acid Diethylamide, Monatsschr. 


€e 


Psychiat. u. Neurol, 128:38-55, 1954 


3. Busch, A. K., and Johnson, W. C.: L. S. D 
25 as an Aid in Psychotherapy, Dis. Nerv. System 


11 :241-243, 1950. 


Cohen—Eisner 


OF LYSERGIC ACID DIETHYLAMIDE 


4. Cohen, S.; Fichman, L., and Eisner, B. G.: 
Subjective Reports of Lysergic Acid Experiences 
in a Context of Physiological Test Performance, 
Am. J. Psychiat. 115 :30-35, 1958. 

5. Denber, H. C. B., and Merlis, S.: 
Mescaline: VI. Therapeutic 
Mescaline-Chlorpromazine Combination, J. 
& Ment. Dis. 122 :463-469, 1955. 

6. Feld, M.; Goodman, J. R., and Guido, J. A.: 
Clinical and Laboratory Observations on LSD-25, 
J. Nerv. & Ment. Dis. 126:176-183, 1958. 

7. Frederking, W.: Intoxicant Drugs (Mescaline 
and Lysergic Acid Diethylamide) in Psychotherapy, 
J. Nerv. & Ment. Dis. 121 :262-266, 1955 

8. Katzenelbogen, S., and Fang, A. D.: Narco 
synthesis Effects of Sodium Amytal, Methedrine, 
and L. S. D-25, Dis. Nerv. System. 14:85-88, 
1953. 

9. Martin, A. J.: LSD (Lysergic Acid Diethyla 
mide) Treatment of Chronic Psychoneurotic Pa 
tients Under Day-Hospital Conditions, 
J. Soc. Psychiat. 3:188-195, 1957. 

10. Osmond, H.: A 
Effects of Psychotomimetic Agents, 
York Acad. Sc. 66:418-434, 1957. 

11. Sandison, R. A., and Whitelaw, J. D. A 
Further Studies in the Therapeutic Value of 
Lysergic Acid Diethylamide in Mental Illness, J. 
Ment. Sc. 103:332-343, 1957. 

12. Savage, C 


mobilization of 


Studies on 
Aspects of the 
Nerv. 


Internat 


Clinical 
Ann. New 


Review of the 


Resolution and Subsequent Re 
LSD in Psycho 
therapy, in Psychodynamic and Therapeutic Aspects 
of Mescaline and Lysergic Acid Diethylamide, J. 
Nerv. & Ment. Dis. 125 :423-451, 1957, pp. 434-437. 

13. Stevenson, I.: Comments on the Psycho 
logical Effects of Mescaline and Allied Drugs, in 
Mes 
Nerv 


Resistance by 


Psychodynamic and Therapeutic Aspects of 
caline and Lysergic Acid Diethylamide, J. 
& Ment. Dis. 125 :423-451, 1957, pp. 438-442 

14. Stoll, W 


authors 


Personal communication to the 


101/619 


> = 
4 


An Effeet of Exercise. Skin Shock. and Ascorbic Acid 


on Serum Oxidase Activity 


ARNOLD J. FRIEDHOFF, M.D.; MYRA PALMER, M.D., 


In 1957 Akerfeldt! reported that when 
N,N-dimethyl form of p-phenylenedia 
PPD 


becomes oxidized toa red colored substance. 


the 
mine (PPD) is added to serum the 
He found that serum from schizophrenic 
patients oxidized PID at a faster rate than 
serum from normal controls. A rapid rate of 
oxidation was also found in a large per 
centage Of patients with liver disease, neo 


plasm, and pregnaney in the last trimester.* 
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0.1% solution of 
N,N-dimethyl-p-phenylenediamine is added 
to an equal quantity of serum. The increase 


In this reaction a 


in optical density is then measured spectro 
photometrically for six minutes at wave 
length A time then 
derived which is believed to be the resultant 


552 mp. curve is 
of a number of factors in serum,* among 
which are ascorbic acid concentration, cer 
uloplasmin activity, and certain sulfhydry! 
compounds, (A typical curve is shown in 
ligure 1.) The lag period before the initial 
rise is believed to be due to the influence of 
ascorbic acid, it 


increases in length 


Fig. 1—Typicat curves 
obtained from the oxida 
N,N-dimethyl-p 


phenylenediamine (PPD) 


tion of 


by normal schizo 


phrenic serum 


TIME 
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SERUM OXIDASE 


as the ascorbic acid concentration increases. 
The slope of the curve rises with increas 
ing enzymatic oxidation of PPD by cerulo 
plasmin, but is probably affected by many 
other 


substances found in the 


cluding glutathione. 


serum, in 


In an attempt to repeat Akerfeldt’s re 
sults, we performed this procedure with the 
serum of 47 normal controls, 81 


and 11 


involutional and psychotic 


schizo 
phrenic patients, patients with 
depressive re 
actions. In our procedure, all subjects were 
fasted for 12 to 15 hours prior to the 
withdrawal of blood. 


on a Coleman spectrophotometer at 60-see 


Sam] les were read 


ond intervals against a blank of each 


subject’s serum. Oxidative activity is re 
ported in terms of the increase in optical 
density at the end of six minutes of oxida 
tion of PPD. 

We found that the mean increase in oxi 
dative activity over 
0.284 


a time period of six 


minutes was for the schizophrenic 
patients, 0.267 for the involutional and psy 
chotic depressive reactions, and 0.211 for 
the normal group. The results of both the 
depressed and the 


group schizophrenic 


group are significantly different from the 
result for the normal group at the 0.01 level. 


Table 1, 


for the 


which is a comparison of results 


normal group and for the schizo 
that 
overlapping in the 


However, 23 of the schizophrenic 


phrenic group, demonstrates there is 


considerable results. 


patients 


Fig. 2 


ascorbic 


Etfect of louy 
(added 
in vitro) on the oxidation 


of PPD by 


a id 


serum 


had results which were higher than any 


values found in the normal controls. 


Effects of Ascorbic Acid 


As a result of this finding, we became 
interested in exploring some of the factors 
that might affect oxidative activity in serum. 
Inasmuch as ascorbic acid was known to 
inhibit the reaction and to produce lower 
results as its concentration increased, it was 
possible that low concentrations of ascorbi 
acid might, conversely, produce elevated 
serum activity. In order to study the effects 


added 


substance, 


of ascorbic acid on serum, we first 


varying concentrations of this 
in vitro, to the serum of both schizophrenic 
and normal subjects 

igure 2 demonstrates the effects of I3yg. 
cubie centimeter ot 


of aseorbic acid pel 


serum. It will be noted that the lag period 
is increased by five minutes for this particu 


lar serum 


If the curves are followed after 


the lag period ends, their slopes are found 


to be parallel. This would indicate that, in 


vitro, the ascorbic acid affects mainly the 
lag period and not the slope of the curve.! 


We 


ingested ascorbic acid: could reduplicate this 


then became interested inp whether 


effect on the serum. Among the subjects 


tested with ascorbie acid 


1 1-vear-old 


phrenia 


Was of 


identical twins with schizo 


Curves representing this test: priot 


to treatment are demonstrated Figure 3 
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400 


DENSITY 


% with Ascorbic Acid 


orrTrica t 
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TIME 


(ne of the twins was then given ascorbic 
acid, 150 mg., t. 1. d., for one week, while 
the other twin was not given any supple- 
mentary ascorbic acid. At the end of the 
week, serum from the twin who received 
ascorbic acid demonstrated a marked in- 
crease in lag period, without an appreciable 
change in slope after the lag period. The 
nontreated twin also showed slight in 
crease in lag period, possibly as a result of 
improved diet in the hospital. 

These studies demonstrate that ascorbic 
acid, in vitro or in vivo, has a profound 
effect on the results of this procedure. How 
ever, direct determinations of ascorbic acid 
in serum® demonstrate that low concentra- 
tions of ascorbic acid alone cannot account 
for the elevated oxidative activity found in 
the serum of some patients. While some 
patients with increased oxidative activity do 
have low ascorbic acid levels, which might 
be dietary in origin, we have found patients’ 
sera with normal levels of ascorbic acid 
which oxidize PPD at a higher rate than 
any normal serum. Also, while ascorbie acid 
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Fig. 3.—First test : oxi- 
. b x dation of PPD by serum 
of schizophrenic twins. 
Second test: oxidation of 

‘ PPD by serum of same 

= twins after treatment of 

F Twin B with 150 mg. of 
/. ascorbic acid t. i. d. for 


one week 


(minutes) 


affects primarily the lag period, certain 
patients demonstrate a marked increase in 


sk =. 


Effects of Rest and Exercise 

On one occasion, one of our controls who 
is a hospital attendant became actively in 
volved in restraining a patient immediately 
after we had taken a sample of his blood for 
the procedure. A second sample, taken 
shortly after his struggle with the patient, 
was found to be markedly different from 
that taken before the exertion. This led us 
to investigate the effects of activity and 
rest on the results of the procedure. 

In our method, serial blood samples were 
taken at similar intervals from each of six 
schizophrenic patients and six normal con 
trols who rested for 60 minutes after the 
first sample, and from another group of six 
schizophrenic patients and six controls who 
performed an exercise test after the first 
sample. Groups were closely matched for 
age and sex. Different groups were used to 
obtain data on resting and exercise, since 
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SERUM OXIDASE ACTIVITY 
TABLE 1,—Distribution of Results of Oxidation of 
PPD* by Serum 
Normal Group 
Optical 
Density 


Schizophrenic Group 


Per Cent 


Per Cent 


Below 100 
100-149 
150-199 
200-249 
250-209 
350-399 
400-449 
450-400 
Over 550 
No. of subjects 
Mean optical 
density after 
6 min, 


* N,N-dimethyl-p-phenylenediamine. 
+t Times 10-4, 


it Was not desired to do as many as 14 veni 
punctures on any one subject. All bloods 
were refrigerated immediately after draw 
ing, and all laboratory procedures were 
begun within two hours. 

ligure 4 is a comparison of the effect 
of 60 minutes’ rest on a group of six 
patients with relatively high initial serum 
oxidative activity (mean 0.293) and_ six 
normal controls with an initial mean oxida 
tive activity of 0.215. After resting both 
the patients and the controls by having them 
sit quietly for 60 minutes, the mean oxida 


Fig 4 


minutes’ 


Effect of 60 
rest on the oxi 
dation of PPD by serum 


DENSITY 


from six normal controls 
and six schizophrenic pa 


tients 


tive activity of the patients fell to 0.225, 
while that for the controls remained essen 
tially the same. Thus, prior to resting, the 
patient group had high oxidative activity. 
However, if both patients and controls were 
rested for one hour, the results for the 
patient group were essentially the same as 
those for the normal control group. 

It is not known why rest causes a drop 
in the oxidative activity of patients’ sera 
without significantly changing the sera of 
normal controls. It is possible that the pa- 
tients were more active than the controls 
while on the ward prior to the test. This 
explanation, however, is not consistent with 
our observations, since, in the main, quiet 
patients were selected for the procedure. 
Another possibility is that the drop in the 
level of the normal controls’ sera occurred 
during the few minutes’ rest while they 
were waiting for their first blood to be 
drawn, whereas the drop in the level of the 
patients’ oxidative rate did not occur until 
after further rest. 

Table 2 


exercise test, which consists of jumping up 


shows the effect of a standard 
and down 150 times, after which most sub 
jects were breathless and fatigued. Serum 
was obtained from each subject immediately 
prior to exercise and at intervals of 5, 10, 
15, 30, and 60 minutes following the exer 


cise. For this procedure a group of six 


PATIENTS 
CONTROLS 


OPTICAL 


BEFORE REST 
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60 min. REST 
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Taste 2—IJncrease in Oxidation of PPD* by 
Serum from Schizophrenic Patients and 
Controls After Performance of 
Standard Exercise Test 


Maximum 
Increase 
in Optical 
Density 
After 
Exercise 


Length of 
Time for 
Maximum 
Increase, 
Min. 


Optical 
Density 
Before 


Patient No Exercise 


Controls 


Patients 


Me 10s 


* 
1 Times 10-4, 


schizophrenic patients with a low mean oxi- 
dative rate (0.188) was obtained and com- 
pared with a group of six controls with a 
mean oxidative rate, again, close to that of 
our larger control group (0.211). The dis- 
tribution of oxidative rates within. the 
patient group was similar to that of the 
control group prior to exercise. 

It was found that both patients and nor 
nials showed an increase in oxidative rate 
after exercise. When the increases in the 
two groups are considered together, the in 
While 


there ts considerable variability within both 


crease is significant at the 0.02 level. 


of these groups, and the groups are too 
small to make a comparison of one with the 
other, it is nonetheless interesting that the 
mean increase in the patient group was more 
than twice the mean increase of the control 
group. This increase was in the slope with- 
out a change in lag period, indicating that 
this represents a change of levels not of 
ascorbic acid but of some other, unknown 


factor. 
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From these data it is clear that rest and 
exercise can have a significant effect on the 
results obtained from the oxidation of PPD. 
When the control group had just been en- 
gaged in vigorous activity and the patient 
group had been resting for one hour, our 
data indicate that the controls would then 
have higher values than the patients. There- 
fore, it is clear that rigid control of physical 
activity must be maintained to give com- 
parable results on this test. 

While these data do not demonstrate an 
abnormal response in oxidative rate in either 
exercise or rest in schizophrenic patients, 
they none the less suggest that further in 
vestigation of the effect of exercise and rest 
should be carried out. Considerable indi- 
vidual variability in rate and duration of 
response to exercise was noted. However, 
these differences can be interpreted only 
after rigid controls of activity are main 
tained for several hours prior to the initia 
tion of the exercise test. 


Effects of an Electric Shock 

In order further to clarify factors that 
may be involved in elevated serum oxidative 
activity, we measured the effect of an emo 
tionally stressful situation by subjecting 
patients and normals to a skin shock on the 
hand. Determinations were made serial 
blood samples taken before and after the 
shock. No significant change was observed 
in either the patient or the control group. 
On the other hand, considerable change was 
noted after electroshock treatment in 12 pa 
with 


tients who were premedicated suc 


cinylcholine and thiamylal to minimize 


muscular activity (Pig. 5). The oxidative 
rate was found to increase markedly, reach 
ing a maximum 15 minutes after shock 
treatment and returning to preshock levels 


within 30 minutes after treatment. At pres 


ent we have not eliminated the possibility 
that the effects attributed to EST may be 
the result of the premedication used. 


Comment 
It is evident that the rate of oxidation of 
N,N-dimethyl-p-phenylenediamine dihydro 
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SERUM OXIDASE ACTIVIT) 


DENSITY 


Patients Resting 


OPTICAL 


30 


TIME 


chloride by serum is intluenced by many 


factors. Changes in) monovalent anions, 
such as nitrate, chloride, bromide, formate, 
and acetate ions, accelerate this process in 
low concentrations, but in high concentra 
xoth the 


effects in 


tions show an inhibitory effect. 
the 
crease with decreasing pH.® As a matter of 


acceleration and inhibition 
interest, we have been able to obtain a con 
siderable rise of oxidative activity of serum 
simply by ingestion of sardines. 

Although 23% of our schizophrenic pa 
tients exhibited oxidation rates higher than 
any of the normals, Akerfeldt’s procedure 
appears to be an unreliable test for diag 
nostic purposes because of the interaction 
of so many variables. However, if properly 
controlled by means of serial samples taken 
at intervals after standard stress, such as 
exercise or electroshock treatment, this pro 
cedure might provide a useful measure of 
individual responsiveness to stress. 


Summary 
Serum from 47 normal controls, 81 schiz 
ophrenic patients, and 11 involutional and 
psychotic depressive patients was evaluated 
N,N-dimethyl 
p-phenylenediamine dihydrochloride. 


for its ability to oxidize 


Fricdhoff et al 


Fig. _ Effect of elec 
troshock therapy on oxt 
dation of PPD by serum 
Controls are a separate 
group of untreated pa 


tients 


(minutes) 


The patient had significantly 


higher levels than the normal controls, al 


groups 


though there is considerable overlapping. 

The results of this procedure are affected 
by ascorbic acid in vitro and in vivo. 

Higher values schizophrenic patients 
may be related to increased activity. priot 
to the test, or to an abnormal response to 
exercise and rest, 

Skin shock did not atfeet oxidative actiy 
itv, while EST did, 

Serial drawn 


determinations on serum 


after a standard physical stress might pro 


vide a useful measure of responsiveness 


under properly controlled conditions, 
Mrs 


in the 


Muriel Henderson gave technical assistance 


preparation of this article 
Department of Psychiatry and Neurology, New 
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Electroconvulsive Therapy 


An Experimental Study 


[:lectroconvulsive therapy is a complex 
treatment which involves at least three fac- 
tors: (1) introduction of a quantity of elec- 
trical current into the brain; 
induced 


(2) rapidly 
consciousness, and (3) 
convulsion. It is the aim of this 
study to determine experimentally the ex- 
tent to which 


loss of 
motor 


ach of these components 
contributes to the therapeutic effectiveness 
of the over-all treatment. Although ECT 
is extensively used in the treatment of the 
mentally ill, it has never been firmly estab- 
lished whether it is the electrical current it- 
the the 
resulting unconsciousness which is the major 
therapeutic factor of the 
whether the entire treatment complex is 


self, or motor convulsion, or 


treatment; or 


necessary. 

The literature abounds in statistical and 
case reports comparing various forms of 
shock treatment, but few controlled studies 
have been done, especially with regard to 
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the specific aim of this investigation (i. e., 
to determine the therapeutic efficacy of cer 
tain components of the treatment process ). 
An outstanding exception is a recent study 
by Miller, Clancy, and Cumming,' which 
compared the results of comparable groups 
of chronic catatonic patients receiving ECT, 
or thiopental (Pentothal) sodium alone, or 
a combination of thiopental sodium and 
unidirectional-current nonconvulsive electri 
cal stimulation. They found no_ significant 
differences among the three treatments in 
degree of “social improvement,” although 
significant improvement (especially in terms 
of increased activity and interest in the en- 
vironment) occurred with each treatment. 
Fink, Kahn, and Korin? compared grand 
mal convulsions with subconvulsive stimula 
tion and concluded that CT was a nonspe 
cific traumatic induction of a state of altered 
cerebral function. These authors report in 
their abstract that they found the rating 
of improvement to depend on the pattern 
of interaction of the patient with the en 
and the the 


vironment expectations of 


evaluators. 


Method 


Subjects.—Subjects in the study were 97 male 
psychiatric patients in a Veterans Administration 
Hospital. Most of the from 
chronic schizophrenic reactions, approximately one- 


patients suffered 
fourth having no record of prior hospitalization 


The length of time since the original onset of 
illness ranged from less than 1 month to over 10 
years. Course of illness was marked by remissions 
and recurrences in 67 patients; 24 subjects had an 
unremitting course of illness with prior hospitaliza- 
tion, and 6 had become ill recently for the first 


time. The average age was 35, with a range of 18 
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Composition of the Treatment Groups with Respect to Diagnosis 


‘Treatment Group 


ECT & 
Anectine 


Regular 
Diagnosis ECT 
Schizophrenic reactions 
Catatonic type 3 l 
Hebephrenic type 
Paranoid type 4 “ 
Chronie undiff. type 2 
Depressive reactions s 10 
Schizoaffective type 6 
Psychotic depression 1 
Involutional depression 
Reactive depression 1 
Maniedepressive psychosis 
Potal 20 


to 6& Although nearly half the patients had had 
had shock 
treatment in the nine months prior to inclusion in 
the study 


before, none of them received 


Assignment of patients to the study 
based on the clinical 


shock 


significant organic defects of the central nervous 


was 
that 


psychiatric judgment 


treatment was indicated. Patients with 


system and patients who were considered more 


suitable candidates for some other form of therapy 
were excluded from the study.* 


The group of 97 patients included 67 schizo 


phrenic reactions, 14 with schizoaffective disorders, 
and 16 with depressive reactions. The distribution 
of patients by diagnosis in the various experimental 
groups is shown in Table 1 

Procedure—The patients were assigned at ran 


dom to one of five treatment orthodox 


BAT, 


plus thiopental, thiopental alone, and nitrous oxide 


groups: 


ECT plus succinylcholine (Anectine), ECT 


alone 


The regular ECT treatment involved the intro 
current into the brain, with loss 


The 


treatment differed from 


duction of electric 


of consciousness and grand mal seizure.t 


regular ECT only in having the major portion of 


the motor component of the grand mal seizure 
eliminated by the prior administration of 12-20 mg 
of succinylcholine chloride. In the /CT-plus-thio 
pental treatment, the same elements were involved 
that 


was rapidly induced prior to each treatment 


as regular ECT except unconsciousness 


The two nonshock treatment types, thiopental 
both 
peated, rapid induction of unconsciousness but no 


electroshock. The 


ness was quite similar for all of the types of treat 


alone and nitrous oxide alone, involved re 


usual duration of unconscious 


* The bases for selecting patients are described 
more fully in an earlier publication.* 

+ An Electronicraft machine, Model #107, which 
produces a glissando-type sinusodial current, was 
used with electrodes applied frontotemporally 
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ECT & Nitrous 
Thiopental Phiopental Oxide Potal 
17 14 67 
‘ 4 3 4 
1 1 2 
7 7 6 4. 
4 
4 4 
2 2 4 
1 2 7 
1 2 
” 
2 2 5 
20 20 18 97 


ment, and the length of time spent in the recovery 
room was held constant 
Every effort was made to keep the patients from 


knowing which treatment they were receiving 


Electrodes were applied to all patients, regardless 
and a minimal amount of 


of type of treatment, 


cutaneous electrical current (20 ma.) was briefly 
There was no indi 
that he 


ECT, although some 


applied to the thiopental group 


cation that any patient was aware was 


not receiving any form of 
nonshock groups believed that they 
ECT. The 
treatment groups 


patients in the 


were receiving some new variation of 


subjects were assigned to the 


by one person, who had no knowledge of the pa 
tients and was not involved in their treatment.t No 
one who was concerned with evaluation knew what 
treatment the patient was receiving 

Treatment was given three times a week; gen 
a course of 20 treatments was administered 
patient. All 


regular hospital 


erally 


to each patients participated in the 


activities program, but no indi 


vidual or group psychotherapy was given during 


the period of active treatment. The hospital pro 
gram in which all participated and the attention 
influenced the results to an 


but, at 


received MAN have 


unknown degree ; least on the objective 
level, these elements were the same for all patients 
Once a patient was assigned to the study, he was 
systematically observed and tested in a variety of 
ways for a period of one week before treatment 
was initiated. Further testing was done periodically 
throughout the course of treatment, and at certain 
times after the end of treatment. This compli- 
cated testing schedule provided the opportunity to 
obtain a wide variety of psychological, biochemi 
cal, and physiological data reflecting pretreatment 
well as changes occurring during and 


The 


Status, as 


after treatment present report, however, is 


tIn a few instances the existence of spinal pa- 


thology necessitated assignment to either a non- 
shock group or ECT plus succinylcholine 
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concerned only with the influence of the type of 
utilizes 


only psychiatric evaluations and psychological test 


treatment on improvement and therefore 


data§ collected before treatment and one month 


after treatment.|| Results with respect to these 


additional factors will be reported in later publi- 


cations. 


The study has been in progress for about three 
vears, the present report being based on 97 com- 


pleted cases. An additional 45 cases were started 


but were dropped for a number of reasons, such 


as pretreatment improvement, refusal of treatment, 
elopement, ete. 
Equation of Groups —To determine whether the 
random assignment of patients to treatment groups 
resulted reasonably 


well-equated samples, the 


distribution in these groups of 27 variables { 


which might have prognostic significance was de- 
termined. The five groups differed in composition 
to a statistically significant degree only in the 
ECT. This finding, 
however, cannot be interpreted as indicating a real 


degrees of nonverbal fear of 


bias, because one significant result out of 27 sta- 


tistical tests would be expected on the basis of 


chance alone 


Results 


Improvement Measures._-Three different 
methods were used to rate improvement 
one month after the end of treatment: psy- 
chiatric 


evaluation, the Lorr 


Scale,* 


Psychiatric 


Rating and psychological testing. 


A fourth measure of improvement was de- 


$ The following tests were administered to each 
patient : Wechsler Adult Intelli- 
gence Scale, Rorschac h, Fisher Thematic \ppercep 
tion Test, Bender-Gestalt, Brentwood Word-Chain 
Association Test, Hildreth Feelings and Attitudes 
Seale, Hildreth Psychological Change Scale. Group 
Shipley Hartford Scale, 
Test, Draw-a-Person, Sentence 
Completion Test, Minnesota Multiphasic Personal 
(MMPI) 


\ complete list of the various factors studied 


Individual tests 


tests: Grayson Percep- 


tualization Saxe 
ity Inventory 


and times of study appear in an earlier paper? 


{ Diagnosis, Duration of Illness, Types of III 
\ge at Onset, Premorbid Personality, 
Shock 


Self-Expression, 


ness, Age, 


Previous 
Stress, 


Treatment, Degree of External 
Projective 
Cognitive Speed, Motor Speed, Self-Esteem, Exag 
Guilt, Shock, 


Shock, Lorr Total Depression Factors, Lorr Total 


l-xpression, 


gerated Kear of Expectation of 


Lorr Deviation, General 
Verbal, Degree of 
Attitude Toward ECT—Verhbal, 
ECT—Nonverbal, Funkenstein, 


Total Catecholamines, Serum Calcium 


Schizophrenic Factors, 


Fearfulness, Degree of Fear 
Nonverbal, 


Attitude 


Fear 


Toward 
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rived by combining the three ratings i such 
a way that a patient was judged to have 
improved if he was rated as improved by 
at least two of the three different methods. 

Psychiatric status was evaluated clinically 
before and after treatment on a nine-point 
scale that was a function of both the degree 
of psychopathology and the impairment of 
function, The number of seale steps indi 
cated the degree of improvement. The range 
of scores in the 97 cases was from an im 
provement of & scale-steps to a worsening 
of 3 scale steps. The average score for the 
total group was 2.1 units of improvement. 
The 


proved” wy 


scores were also divided into “im 


“not improved” categories in 


order to compute improvement percentages. 


The “improved” category included all) pa 


tients with seores of 2 or more units of 


change in the direction of improvement 
This division point was chosen to minimize 
the effect of any lack of rehability m= the 
ratings, and it also marked the approximate 
central point of the distribution, The im 
total 


provement percentage for the 


was 49.4. 


The second measure of improvement was 


gre 


the change in the Lorr [’sychiatric Rating 
Scale.# This scale consists of ratings on 
40 items made by psychiatrists on the basis 


of an interview, and 22 items rated by 


nurses on the basis of ward observation 
Since both types of ratings were completed 
for only 71 patients, analysis was also made 
of the ratings made by the psyehiatrists 


alone (82 
The total 
Seale change was from improvement of 61 


points to worsening of 27 points, the mean 


Cases ), 


range of scores for the lor 


improvement being 14.2) points 


The per 
centage of improvement for the total group 


was 52.1. To compute percentages of im 


provement, the distribution was divided at 


the median; i. ¢., the “improved” category 


indicated an increase of 14 or more points. 


HA deviation score was used im preterence 


the morbidity score utilized in the preliminary re 


port,® in accordance with recommendations of 


author (personal communication ) 
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When the doctors’ Lorr Seale was ana- 
lyzed separately, the range of scores was 
from an improvement of 46 points to a 
worsening of 27 points, the mean improve- 
ment being 11.0 points. The percentage of 
improvement for the total group was 51.2. 
This distribution of scores was also divided 
at the median in order to compute percent- 
ages of improvement; the “improved” cate- 
gory included all cases who improved 8 
or more points. 

Change in psychological status, based on 
94 cases, was rated from an over-all eval- 
uation of the test productions of the patient 
before and after treatment, the rating being 
made on a 5-point scale. The range of 


scores fre yim 2 


to 2 


was (definitely improved ) 
(definitely worse), the mean for the 
total group being 0.5. To compute improve- 
ment percentages, patients with scores of 
“definitely improved” or “slightly improved” 


were classified as “improved,”’ while patients 


with scores of “definitely worse,” “slightly 
worse,” or “no change” were classified as 
“not improved.” The percentage of improve 
ment for the total group was 45.7. 

The 


improvement were in essential agreement; 


three different methods of rating 
however, there was enough variation in the 
ratings of improvement according to which 
method was used to indicate that the differ- 
ent methods were measuring somewhat 
different aspects of improvement.* 

These ratings of improvement were made 
the 


reflect 


month after end of treatment. 
Whether they 


temporary improvement cannot be deter- 


one 


long-term or only 


mined without follow-up studies. 
Results of the Different Treatments.t- 


Table 2 shows the percentages of improve 


* Further data bearing on the important question 
of what improvement measures are measuring will 
he presented in another report. 

+ Statistical Treatment of Results: The relation- 
ship of the different types of treatment to improve- 
ment different statistical 
methods, the parametric analysis of variance tech- 
nique and the nonparametric x*-technique 


was analyzed by two 
There 
was no evidence that the assumptions underlying 
the use of analysis of variance were violated by 
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TABLE 2.—Results of the Different Types of 
Treatment 
Percentage of Improvement 


Schiz- 
ophrenics 


Total 
Group 


Depressives 


Treatment 
Group 


ECT alone 
ECT & 
succinylcholine 
ECT & thiopental 
Thiopental alone 
Nitrous oxide 
Shock groups 
Nonshock groups 
Total group 


different treatment 
the 


criterion of improvement. 


ment for the groups 
“best-two-out-of-three”’ 
Regular ECT, 
ECT plus succinylcholine, and nitrous oxide 


according to 


appear to have the highest improvement 
rates; ECT plus thiopental, and thiopental 
the 
for the total group of patients. 


ing to the 


alone, lowest rates of improvement, 
Accord- 
results of the y*-test, how- 
ever, these differences are no greater than 
might occur by chance. (,?7=5.93, with 
0.30 0.20.) When the 
combined into “shock” vs 
the improvement per- 


centages are very similar (Table 2). The 


P between and 


groups are 


nonshock groups, 


associated y*-value of 0.56 indicates a prob- 
ability between 0.50 and 0.30 that the 
difference is due to chance. 

Thus, according to this consensus method 
(for the total 
group of patients), the types of treatment 
do not appear to differ in their therapeutic 


of evaluating improvement 


effectiveness. There is no more than a slight 


our data (i. e., none of the tests for homogeneity of 
variance yielded significant results); but, in view 
of the nature of the data, it was considered neces- 


sary to analyze the data also by the x*-method, 
which involves no assumptions about the nature of 
the variable of improvement. This method required 
that some of the scores be grouped in order to have 
categories sufficiently large for the technique to be 
appropriate. In order to avoid any possibility of 
error through the arbitrary division into categories, 
the scores were broken down in a number of dif- 
ferent ways, and the statistical test applied to each 
breakdown 
gorized into shock vs. nonshock groups. 


The treatment groups were also cate- 
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and inconclusive tendency for certain types 


to be superior to others. The difference 
between the shock groups and the nonshock 
groups is certainly not a significant one. 

x’-Tests were performed to determine 
the relationship between the different types 
of treatment and improvement as measured 
by each of the methods in turn. The im- 
provement scores were condensed in each 
instance into either two (improved and not 
improved) or three (markedly improved, 
slightly improved, and not improved) cate- 
gories. The same tests were also performed 
with the treatment groups dichotomized 
into shock and nonshock. The y*-value in 
“ach case was no higher than would be ex- 
pected by chance alone, in spite of the 
presence of apparently large percentage 
differences, seen in Table 3. According to 
these tests, improvement was found to be 
independent of type of treatment, regardless 
of the method for measuring improvement. 

The y?-technique is more defensible, but 
somewhat less precise, than the method of 
analysis of variance. In order not to over- 
look any information contained in the data, 
we also performed a single classification 
analysis of variance on the scores for im- 
provement yielded by the three different 
methods of (This 
technique could not be applied legitimately 


evaluation. statistical 


TABLE 3.—Percentages of Improvement in the 


Different Treatment Groups 


Method of Evaluating Improvement 
Psycho Doctors’ 

Group Clinical logical Scale Lorr 
o N N oy 


ECT alone 4 57. 18 J 15 

ECT & 
suceinylcho- 
line 

ECT & 
thiopental 

Thiopental 
alone 

Nitrous oxide 

Shock group 

Nonshock 
group 

Total group 
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to the improvement percentages based on 
the consensus of the three methods. ) 

The results of these analyses indicated 
that there were no statistically significant 
differences among the treatment groups in 
degree of improvement as measured by 
change in psychological status, change in 
the Lorr Scale, or change in the doctors’ 
Lorr Scale. 


The analysis of scores for improvement 
in clinical evaluation, however, yielded a 
variance ratio of 2.77, significant at less 
than the 0.05 level, indicating that the means 
of the treatment groups differed from each 
other to an extent greater than chance. 
When tests were performed to discover 
which group means actually differed, it was 
found that the ECT-plus-succinylcholine 
group had a statistically higher mean than 
any of the other groups with the exception 
of the regular ECT group. None of the 
other treatment types differed significantly 
among themselves. 

These results are not entirely consistent, 
since one out of the four analyses of vari 
ance yielded statistically significant results. 
Although we were inclined to accept the 
x*-findings as a better representation of the 
true results, we felt it desirable to attempt 
to explain the one statistically significant 
finding. 

It was noted earlier that no. statistically 
significant bias existed in the placement of 
patients in the various treatment groups 
with respect to a number of variables, in 
cluding the variable of diagnosis. However, 
as Table 1 indicates, the groups were not 
precisely equal in actual proportion of 
schizophrenics and depressives. The groups 
with the (ECT, 
KCT with succinylcholine) had the highest 
This 


possibility that the results are actually in 


best improvement rates 


numbers of depressives. raises the 
fluenced by this difference, even though the 
difference is not large enough to be statis 
tically significant. This possibility 1s further 
borne out by the presence in our data of a 
statistically significant, although rather low, 


correlation between diagnosis and improve 
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ment as clinical change 
(0.24). 


The analysis of variance was therefore 


measured by 


repeated for the clinical-change scores of a 
smaller number of patients, the treatment 
groups being made exactly equal in propor- 
tion of depressives to schizophrenics. Al 
though the rank order of the group means 
was unchanged by this procedure,§ the dif- 
ferences among the groups were now too 
small to be statistically significant. 

It would appear that since our depressives 
tended to improve on clinical evaluation 
somewhat more than our schizophrenics, the 
slight overweighting of depressives in some 
of the groups gave those groups an unfair 
advantage. 

ffect of Diagnosis.—The results reported 
thus far were based on the total group of 
patients, a group homogeneous with respect 
to judged need for shock treatment but 
heterogeneous with respect to diagnosis. The 
complete y*-analysis was repeated for two 
subgroups taken separately, the 67 schizo 
phrenics and the 30 depressives (including 
schizoatfectives). The analysis of variance 
was repeated only for the clinical evaluation 
SCOTeS, 

In no case was there any statistically 
That is, 
schizophrenics were considered as a sep 


significant difference, when the 
arate group, improvement (however meas 
ured) was not determined by the particular 
type of treatment or by whether the patient 
actually recerved shock, Table 4 shows the 
percentages of improvement for schizo- 
phrenics, 

Similarly, when the 30 depressives were 
considered as a separate group, the im- 
provement scores were not reliably affected 


by type of treatment, in spite of some ap 


i To determine correlation, diagnosis was ordered 
with respect to predominance of depressive com- 
ponent; a positive correlation, therefore, signifies 


that improvement increases with a greater pre 


The 


other correlations between diagnosis and improve- 


dominance of depression over schizophrenia 


ment were 0.19 for the consensus method, 0.13 for 
psychological change, and 0.06 for the Lorr Scale 

§ ECT plus succinylcholine, regular ECT, nitrous 
oxide, thiopental, ECT plus thiopental 
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TasLe 4.—Percentage of Improvement in the 
Different Treatment Groups for 
Schizophrenics 


Method of Evaluating Improvement 
Psycho- Lorr Doctors’ 
Clinical logical Scale Lorr 
N % N / N % 


Group 


ECT alone 
EOT & succin 
yicholine 
ECT & 
thiopental 
Thiopental 
alone 
Nitrous oxide 
Shock group 
Nonshock 
group 
Total group 


parently marked differences in improvement 
(Table 5). 


types of treatment and for the combined 


rates The percentages for the 
shock and nonshock groups are based on a 
very small number of cases. 

In the ECT-plus-thiopental group, for 
example, one patient contributes 33.3 to the 
percentage figure. The test for statistical 
significances takes into account the low num- 
ber of cases in each group. It is possible 
that such differences as were found might 
prove to be significant in a larger number 
of cases. However, for the schizophrenics, 
the number of cases is sufficiently high that 
we can place confidence in the likelihood of 


TABLE 5. 


Method of Evaluating Improvement 


Doctors’ 
Scale Lorr 


Psycho Lorr 


Group Clinieal logical 


N ‘ 


ECT alone 
ECT & succin- 
yicholine 
ECT & 
thiopental 
Thiopental 
alone 
Nitrous oxide 
Shock group 
Nonshock 
group 
Total group 


100.0 
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obtaining similar results with a comparable 
group of patients. 

The possibility arises that the inclusion 
of patients with schizoaffective disorders in 
the depressive group confuses the picture. 
Inspection of the data, however, gives no 
Although the 
numbers are too small for meaningful com- 


support to this possibility. 


parison, patients with schizoaffective dis- 
orders, if anything, improved even more 
than those diagnosed as depressive. The 
regular ECT group, which had one of the 
two highest improvement rates for depres- 
sives, contained six patients with schizo- 
affective disorders to with 


two pure 


depressions, 


Comment 


The results may be summarized as fol 
lows: The type of treatment or whether or 


had did 


nificantly influence the amount or percentage 


not the patient shock not sig 
of improvement, however measured, for the 
group of 97 patients considered suitable 
ECT, the 67 


phrenics, or for the 30 depressives (inelud 


candidates for for schizo 


ing those with schizoaffective disorders). 
There are several possible reasons for 
the absence of significant differences among 
the types of treatment. One possibility is 
that the effective therapeutic component of 
ECT is the repeated rapid induction of 
unconsciousness in the patient. This, most 
certainly, is a cataclysmic event both from 
the neurophysiological and from the emo- 
tional point of view. This hypothesis might 
different 
methods of inducing unconsciousness, with 
the the therapeutic 
possibilities of such a treatment method. 


be investigated further, using 


purpose of refining 

Another possibility is that a second factor 
common to all of the treatment groups was 
responsible for improvement in these pa 
tients. Although the patients in two of the 
groups did not actually receive electroshock, 
they were told that they were being shocked. 
As far as we could determine, they believed 
it. It could very well be that the primary 
therapeutic agent is the psychological mean- 
ing of the treatment to the patient. When 


Brill et al. 


are their 
feelings about shock treatment, there is little 


doubt that they see it as a threat to their 


patients questioned concerning 


lives, judging from their comparing it to 
“going to the electric chair” or fearing “that 
they'll be burned to a crisp” or “never wake 
up.” To fulfill 
punishment, and to others, the hope for 


some, it may desires for 
death and rejuvenation ; and to others it may 
mobilize ego defenses and increased atten 
tion to reality in the face of a treatment 
that is perceived as a threat to the patient’s 
very existence, or the desire to be the passive 
subtle 
difficult to 


should 


receiver of treatment, These psy 


chological variables, elucidate 


though they are, receive more re 


search attention. The influence of the un 
usual amount of care and attention which 
all receive could be studied further by in 
cluding control groups given equal attention 
but no pretense of any specific type of 
treatment, 

The improvement obtained in the patients 
could have been effected by factors outside 
the experimental circumstances, such as 
personality, environmental, or somatic vari 


ables. In this study, these factors were 


controlled in the sense that many of them 


were measured and found to vary at random 
among the treatment groups. There was no 
reason to assume that any of the unmeas 
ured, but possibly influential, variables 
would show any systematic association with 
a particular treatment group. If the influence 
of these unknown factors is strong enough 
the the 
treatment itself in patients of this type, 
then further 
lineating these factors. 


to overshadow influence of shock 


research should aim at de 

The theoretical implications of these re 
sults lie in the field of suggestions for 
further research. The practical implication 
is that, for groups comparable to this one, 
the more components of ECT 
(electricity, convulsions ) might be abolished 


traumatic 


without reducing therapeutic effectiveness. 

It should be emphasized that conclusions 
from this study can safely be generalized 
only to comparable groups of patients. A 
possible objection to this study is that the 
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sample was heavily loaded with chronic 
schizophrenics, who might not be expected 
to improve regardless of treatment method. 
Yet these patients did improve. The over- 
all improvement rate compares fairly well 
with figures quoted in the literature, even 
though we employed rather strict standards 
(i, &, requiring a change of 2 points rather 
than 1 point in clinical evaluation, and re- 
quiring 14 points’ change in the Lorr 
Seale). As indicated earlier, the patients 
were selected on the basis of clinical suit- 
ability for ECT. Patients for whom there 
was little hope of improvement were ex- 
cluded. Patients similar to these are being 
given IKCT regularly in hospitals throughout 
the country, especially in veterans’ hospitals, 
with their progressively more chronic patient 
load. We had some difficulty in securing 
patients who had not had ECT within nine 
months, at this or another hospital. Since 
KCT is still being used extensively with 
patients of this type, our group of patients 
cannot be considered as unsuitable for use 
in studying ECT. If a group of patients 
with exceedingly good prognoses had been 
employed, significant differences in response 
to the different treatments might have been 
even less likely. 

kCT is recognized as being a most ef- 
fective treatment in relieving depression, At 
first glance, our results appear to conflict 
with the results of years of accumulated 
clinical experience. Our 30 depressives (in- 
cluding those with schizoaffective disorders ) 
did not respond significantly better to the 
three ECT treatment types than to the 
nonshock types. Perhaps twice that number 
would have been enough to demonstrate 
statistically significant differences. 
then, one would have to explain why nitrous 
oxide was better than ECT plus thiopental.) 

Our group of hospitalized depressives is 
probably not comparable to many of the 
depressive groups reported in the literature, 
especially since we included “schizoaffec- 

|| It should be noted that a more liberal criterion 


for improvement would not have yielded significant 
differences among the groups; the analyses of var- 


iance indicate that the means did not differ 
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tives.” There were too few patients with 
depressions only to permit their statistical 
analysis as a special group (Table 1). It 
has already been noted that the schizoatfec 
tive patients improved as readily as did 
patients with depressive diagnoses. We sus- 
pect, also, that our depressives being 
Veterans Administration patients, had a 
larger component of character disorder 
than would be found in depressives in 
other hospitals. 


On the basis of our results, it cannot be 
said that ECT is not the treatment of choice 
for depressives. We can only say that we 
did not find it to be differentially effective 
in our sample of patients. 

Yet our results do not necessarily conflict 
with clinical experience, even if we could 
assume that these depressives were truly 
representative of all depressives. Our pa- 
tients received either ECT or simulated 
ECT. If it should be the case, as the data 
suggest, that the effectiveness of ECT de- 
rives not from the electricity or convulsion 
but from either the repeated unconscious- 
ness or the patient’s belief that he is 
receiving shock treatment, then this contra- 
diction is more apparent than real. 


Summary 


A study was conducted to determine the 
relative therapeutic effectiveness of — the 
major components of — electroconvulsive 
therapy: the electrical stimulation, the motor 
convulsion, and the repeated rapidly induced 
unconsciousness. Subjects were 97 hospital- 
ized male veteran psychiatric patients, who 
were randomly divided into five experimen 
tal groups. Three groups received ECT ; two 
received simulated ECT. 

The types of treatment were regular CT 
(electricity, convulsion, and  unconscious- 
ness), ECT with succinylcholine ( Anectine ) 
(electricity, unconsciousness with major 
part of motor component of convulsion 
eliminated), ECT with thiopental (electri- 
city and convulsion, but with unconscious- 
ness induced prior to treatment), thiopental 
alone (rapidly induced unconsciousness), 
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and nitrous oxide (rapidly induced un- 
consciousness accompanied by anoxia ). 

Improvement one month after treatment 
was determined by psychiatric evaluation, 
psychological testing, and the Lorr Psychiat- 
ric Rating Scale. 

There were statistically significant 
differences in the therapeutic effectiveness 
of the five variations of ECT and simulated 
IkKCT. Nor was there any reliable difference 
in results shock 
groups and the combined nonshock groups. 
This differential effectiveness was 
found not only for the total group but for 


between the combined 


lack of 


the 67 schizophrenics considered separately, 


and the 30 depressives considered separately. 

The results suggest that neither electrical 
stimulation nor motor convulsion is a neces 
ECT. The 


therapeutic agent probably is one or a com 


sary component of effective 
bination of the factors common to the five 
types of treatment: repeated rapid induction 


of unconsciousness, the psychological mean 


ing of the treatment to the patient, or the 


unusual amount of care and attention in 

volved in the experimental procedures. 
Department ot 

Medical 


Psychiatry, University of Cali 


fornia Center (24) 
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Voice Recognition as a Measure of Self-Attitude and 


Relatedness 


JOSEPH J. REIDY, M.D., Owings Mills, Md., and RALPH W. COLVIN, Ph.D., Rhinebeck, N. Y. 


The human voice, recorded or heard on 
the radio, has been used in research con- 
cerned with personality judgments, commu- 
As a 


form of expressive behavior it has, like art 


nication theory, and psychotherapy. 


productions and handwriting, a relationship 


to a person's mental and emotional charac 
teristics. 
The 


pothesize a dynamic relationship between 


“interpersonal”  psychologies — hy 
a person’s concept of himself and his accept- 
ance of others. Research by Wolff,? Hunt- 
ley,” and others* suggests a close bond 
between the recognition of one’s own ex- 
pressive behavior and the acceptance of a 
person by himself and by others. The pres 
ent research reports on exploration of 
interpersonal relationships using voice rec- 
ognition as a means of acceptance. 

The experimental population consisted of 
33 boys receiving intensive inpatient psy- 
Astor for 
Children. Their ages ranged from 7 to 15. 


chiatric treatment at the Home 
The boys were in good physical health and 
of normal intelligence. Diagnostically the 
behavior disorders, neuroses, and psychoses 
All children spoke the 


english language without foreign inflection, 


were represented, 


and none had pronounced speech defects. 

Following Sapir,® we define the voice as 
expressive movement, in individualized pat 
factors of 


tern composed of the pitch, 


rhythm, intensity, inflection, and vocal man- 
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nerisms. It differs from speech, which is 
the content of expression and includes the 
subject matter, the vocabulary employed, 
the grammatical structure, and the style of 
composition. In our study, by excluding 
the clues which could arise from individual 
differences in speech, we have attempted to 
study only the voice of the subject. 
Voice-recognition test materials consisted of a 
containing the recordings of our subjects’ 


“Hello! 


These recorded voices 


tape 
voices, each saying the standard phrase: 
How are you? | am fine.” 


were presented for recognition in the following 


manner: First of all, each boy was asked to recog- 
nize his own voice from among five voices played 
back to him. 
his own voice presented in a different position in 
trial. He asked to 
each voice was or was not his own voice 


The child was given five trials, with 


each was indicate whether 

The second voice-recognition test consisted of 
presenting the entire series of voices saying the 
standard phrase, with the child instructed to at- 
tempt the identification of each voice. 

The third test consisted of presenting this entire 
series of voices to each of 10 staff members, who 
were instructed to identify each voice 

The experimental procedures also included self- 
The re- 


concept testing and sociometric selection 


sults of the self-c« micept and sociometric procedures 
and Finneran.‘ 
Self-concept testing was conducted by the method 
devised by Colvin; viz., materials consisted of 35 
identical 


have been reported by Colvin 


2-in.-high profile silhouettes of boys’ 


heads arranged in a horizontal line across one 


wall of a room. The subject was told that these 
Astor Home 
standing in line in order of strength, and then in 
order of 


silhouettes represented the boys of 


well- 
Each boy was instructed to 
locate himself in this line on each of these 


smartness, popularity, and how 


behaved they were 


four 
dimensions. His self-concept rating was the sum 
of these four ratings 

Soctometric testing consisted of asking each boy 
to indicate which three boys he would prefer in 
each of four social situations and which three 
boys he would rather not be within each of four 
social situations, viz., in 


school, at play, in the 


| 
3 
‘ 


RECOGNITION 


trend 


Popularity and 
total 


bers of times that a boy was selected and rejected, 


dormitory, and as a_ best 


unpopularity scores consisted of the num 


respectively 
Results 


Correlations were made of the following 
seven factors, viz., the Profile Self-Concept 
score; the sociometric Popularity and Un 
popularity ratings; the number of correct 
identifications of a boy's voice by himself, 
by his peers, and by the adults, and the 
number of times that a boy succeeded in 
recognizing the voices of his peers. These 
correlations indicated the following relation 
ships and interpretations. 

A. The success of a subject in recogniz 
ing his own voice correlated significantly 
with the success of his peers in recognizing 
his voice (0.50). Peers and adults recog- 
nized a subject’s voice with statistically sig 
nificant consistence (0.64). However, only 
a slight relationship was evident between 
the extent to which a be W's voice Was recog 
(0.16). 
These findings suggest the interplay of two 


nized by himself and by adults 
factors. 

1. Some voices are easier to recognize 
than others, especially by peers and adults 
who have relatively impersonal, objective 
attitudes toward them. 

2. Recognition of one’s own voice is a 
relatively personal and = subjective experi 
ence, self-recognition, and seemingly also 


self-acceptance, being more clearly associ 


ated with recognition, and seemingly also 


acceptance, by peers than by adults. These 
findings and their interpretation are con 
sistent with the often-observed tendency ot 
early adolescents to show greater deference 
to the attitudes and values of their peers 
than of their parents and other adults, 

B. Statistically significant relationships 
were observed between Self-Concept and 
the recognition of a boy’s voice by his peers 
(r=0.30; = 2.84) and by adults (r=0.38; 
x7 =5.57). If recognition of person’s 
voice is a measure of his acceptance by 
others, these findings present evidence of a 
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close bond between self-concept and accept 
ance by others. 

C. Ability of our subjects to recognize 
their own voices correlated significantly 
with the extent to which they recognized 
the voices of their peers (0.69). This find 
ing probably is partially the result of con 
sistency in the accuracy level of perception, 
or consistency in the level of reality testing. 
However, these findings also are consistent 
with the conclusion that our subjects recog 
nize, and thus also accept, others to the 
extent to which they are able to recognize 
and accept themselves. 

DPD. Correlations between Self-Concept and 
sociometric findings are low but suggestive 
of Self-Concept being a positive function 
of Popularity (0.27) and a negative fune 
tion of Unpopularity (0.32). These tind 
ings again suggest a definite bond between 
attitude toward the self and the extent of 
acceptance by others. 
lack of 


explanations of recognition or 


recognition of a person’s own forms of 
expression have been given by other re 
searchers. These include the “familiarity” 
theory, Wolff's “theory of repression” and 
unconscious projection of a “‘wish-image,” 
and Huntley’s® postulate of “self-esteem” 
and “ego-level.”” This research does not at 
tempt to test the validity of any of the 
above theories, but the experiments of 
Wolff and of Huntley demonstrate that a 
simple familiarity theory is not able to ac 
count for the results they obtain. We have 
not endeavored to correlate performance 
on the test procedure with behavior or life 
history of the patients. These experiments 
offer evidence to support correlations of 
self concept, self-knowledge, and recogni 
tion of self by peers. These formulas may 
be expressed generally by saying that the 
person who accepts himself more readily 
recognizes his forms of self-expression, and 
these forms are recognized by his peers to 
the extent the person is aecepted by his 
peers. 

The 
(Dr, 


Esther Loring hards Childrens Center 


Reidy) 
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A Controlled Experiment of Glutamic Acid Therapy 


First Report Summarizing Thirteen Years of Study 


FREDERIC T. ZIMMERMAN, M.D., and BESSIE B. BURGEMEISTER, Ph.D., New York 


Introduction 
At the time of our last: publication on 
glutamic acid treatment, in 
appraisal of its 


1951, accurate 
difficult 
because of controversial findings as to de 


effectiveness was 
gree and nature of changes following ther 
apy. had 


aspects of improvement, it Was natural for 


Since we stressed intellectual 
early investigators to follow that trend and 
to try to duplicate our results. Success or 
failure of therapy was usually judged in 
terms of point gains or losses on psycho 
logical retest, with emphasis upon group 
statistics rather than upon individual clini 
cal change. 

studies nevertheless, 


Several appeared, 


showing the value of glutamic acid in 
cerebral functioning (regardless of altera 
tion or lack of change in intelligence fol 
lowing therapy), results of which suggested 
that further investigation of the drug was 
warranted. As early as 1948, for example, 
Waelsch ! reported on the global effect of 
glutamic acid in a biochemical consideration 
that the 
performance of the total personality rather 


of mental deficiency. “Tt seemed 


than some circumscribed intellectual fune 


tions showed improvement.” Continuing 
further elaborated study, Waelsch later re 
ported = upon the role of glutamic acid and 
glutamine in brain tissue. 

In a group of psychotic patients, Mayer 
Gross and Walker* found that in hypo 
glycemic shock, 
injections of glutamic acid accelerated re 


coma following insulin 


turn to consciousness. and Bruce 4 


Submitted for publication June 12, 1958 
From Columbia University College of Physicians 
and Surgeons, and the Division of Child Neurology, 


the Neurological Institute 


likewise reported that among schizo 
phrenics some temporary improvement was 
found in general, with motor activity deti 


The 


obtained from patients with apathy where 


nitely increased. best results were 


complaints of weakness and fatigue were 
most prominent. Interest in their surround 
ings grew under therapy. Similar findings 
were secured more recently in a group of 
27 elderly, 


chronically hospitalized psy 


chotic patients with poor prognosis, re 


ported on by Himwich et whom 
clinical improvement in behavior was wide 
in scope in the absence of significant gains 
on intellectual and motor 
that 


affected. Of these, 16 patients improved im 


tests, suggesting 


different areas of functioning were 
action, 12 in emotion, 9 in intelleetion, 
in interpersonal relationships, 5 in thought 
processes, and 2 in insight. 

Facilitation of cerebral functioning was 
also indicated by early results of experi 
mental work with laboratory animals (rats). 
lollowing the lead of Zimmerman and 


Albert Warden 


facilitation of learning by the supplemen 


Ross,® and confirmed 
tary feeding of glutamic acid. It ts of par 
that 


reported two labora 


ticular interest, therefore, recently 


Hughes and Zubek 
tory experiments repeating maze learning, 
in which a dull strain of rats, but not a 
smart strain, benefited from a supplement 
of monosodium glutamate. In the more 
recent paper (1957), Hughes and Zubek * 
also reached the following conclusions in 
testing permanency of glutamic acid ther 
apy. 
The 
that 
control 


results of the present experiment indicate 


a difference between the glutamate-fed and 


dull 


carried out one month and three months after the 


rats can still be observed in retest 
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termination of the glutamic acid supplementary 
feeding. These findings are in line with those of 
Zimmerman and Burgemeister, who reported that 
a group of mentally retarded children showed an 
intellectual gain two years after the cessation of 
glutamate feeding. It would appear, therefore, that 
the effects of glutamic acid on maze learning and 
intellectual processes can be relatively permanent 

Modification of initial attitude has been 
one of the major gains noted in the work 
of more recent investigators, and it is now 
recognized that original reports, including 
our own, suffered from oversimplification 
and failure to emphasize (1) scope of psy 
chological changes at the behavioral level 
regardless of alterations in intelligence, (2) 
intricacies of chemopsychological interac 
tion, and (3) possible applications of glu 
tamic acid to physiological, psychiatric, and 
general medical problems. 

\ factor of major importance in calling 
attention to the highly individualized action 
of medication and to the relative independ 
ence of intelligence and behavior has been 
the recent extensive and accepted use of 
chemotherapy in the treatment of mental 
disorders. Glutamic acid was, of course, 
the controversial precursor to this approach. 
Drugs such as reserpine, chlorpromazine, 
and methylphenidate (Ritalin), ete., have 


been shown to produce a great variety of 


behavioral changes, with and without altera 
tions in intelligence quotients which are 
measurable by test. They have also accen 
tuated the well-known methods of medicine 
which have been used for centuries, where 
clinical observation of a patient has served 
as a criterion of improvement in his condi 
tion, and where the patient has served as 
his own control. It has likewise been com 
mon knowledge in medical circles that aca 
demic psychological control techniques 
involving groups are not substitutes for 
observed and reported behavioral changes 
in a patient following therapy. The latter 
point is made clear by Katz and Kowal 
iezko,"” who recently reported upon the 
action of glutamic acid, where psychological 
tests were omitted entirely because, as the 
authors state, “the day-by-day reaction of 
the patient to his environmental surround 
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ings would appear to us to afford a more 
valid index of his condition. Comparison 
of the results of successive tests of one sort 
or another could offer evidence no more 
convincing than the change from a previ- 
ously sluggish, apathetic, uncooperative 
patient who refuses to eat or to dress him- 
self to the cheerful, cooperative, active 
individual after treatment.” This is typical 
of the approach of more recent investiga 
tors with a realization that improvement 
following glutamic acid is essentially a 
medical problem. Where verification of 
results may be secured by the introduction 
of psychological tests, we believe that 
greater weight is given to clinical findings. 
Where verification is not possible, on the 
other hand, it is a definite mistake to dis 
card any drug as ineffective on that basis 
alone. 

We, ourselves, have reported upon the 
favorable action of reserpine in producing 
behavioral improvement in the absence of 
intelligence quotient rise on Cer- 
tainly no one would discard the drug be 
cause intellectual changes observed could 
not be verified on test, as was done in the 
case of glutamic acid in many instances. 

Because intelligence retest quotients re- 
mained unchanged following the adminis 
tration of reserpine (a tranquilizer), in 
contrast to initial findings with glutamic 
acid (a cerebral stimulant), where definite 
improvement retest intelligence test 
scores was recorded in our studies, we 
decided to compare the effectiveness, under 
experimental conditions, of these two drugs 
in producing intellectual and behavioral 
alterations. This was done by matching a 
group of mentally retarded children and 
adolescents with behavior disorders, for 
age, sex, and intellectual level, with a simi 
lar group of children, and by giving one 
group glutamic acid for a period of six 
months and the other group reserpine for 
the same time interval. A third group of 
patients to whom a placebo was adminis 
tered was also included as a further control. 
Results of this experiment are reported 
upon in the present paper, which is the 
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first of several giving a summary of our 
findings with glutamic acid over the past 
13 years. 


Procedure 


In order to compare the action of glutamic acid 
intellectual be- 
havioral changes during the first six months of 


and reserpine in producing 
therapy, a selected group of 150 children was given 
glutamic acid (experimental group). Children were 
matched by pairs for age, sex, and intelligence 
quotient at the beginning of therapy with a cor 
responding group of 150 children given reserpine 
(control group) 
second control group of 50 matched cases received 


As an additional precaution, a 


a placebo, making 
study. 

The Stanford-Binet Intelligence Test (Form L, 
1937 Merrill-Palmer * or 


Pintner-Paterson* performance tests were given 


a total of 350 patients in the 


Revision) and the 
before and after the six-month treatment interval 
Observations of behavior during the pre- and post 
treatment psychological test sessions were made 
by the testing psychologist, who was not informed 
as to the type of medication being given to any 
behavior were also re- 


patient. Observations of 


corded by the neuropsychiatrist at the time of 


each office visit. 


Nature and Age of Cases 


The chronological age range for the total group 
of subjects was 4 to 15 vears, with an average age 
of 9 years 8 months for the glutamic acid group, 
10 years 1 month for the reserpine patients, and 
9 years 7 months for the additional placebo control 
cases 


Fifty-nine per cent of the patients were 


boys and 41% girls. Pretreatment intelligence quo 
tients showed averages of 59.13, 61.01, and 61.00 for 
the glutamic acid, reserpine, and placebo control 


groups, respectively 


Dosage 


Since the optimal dosage has never been worked 
out clinically and biochemically except on a prag 
matic basis, as indicated in our previous reports, 
we have continued to determine the correct amount 
of glutamic acid on the basis of clinical observa 
tion. Admittedly, therefore, the dose administered 
in all probability in most instances was too high 
rather than too low. This, in our opinion, would 
not tend to vitiate results, since a lower dose would 
make results more uncertain than a higher dose 
This technique of drug administration could be 
followed with considerable confidence, in our opin- 
ion, because glutamic acid has never produced any 
serious untoward side-effects which would tend to 


condition the investigator to underdosage rather 
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than followed out 
prescribing an original dose 
varying grains (0.15 and 
0.3 gm.) daily, depending upon the age of the 
patient, and of 


overdosage. Therefore, we 


usual technique of 


between 2% and 5 


gradually increasing this amount 


every few weeks up to what we considered an 


effective dose, based on clinical observation. One 


could, of course, administer a fixed dose to all 


patients, «a procedure which conventionally, and 


scientific method ot 
doing it; but we felt that such a method of drug 


clinically, would be a more 
administration would be emphasizing group tech 
nique rather than individual treatment. Since much 
of the scientific evidence to date indicates that the 


effect of glutamic acid is a highly individualistic 
matter, it is our opinion that cases should be, as 
much as possible, treated individually rather than 
as part of a group, where individual differences 
would be lost 

The technique was used in the 


administration of reserpine except that an initially 


same general 
small amount was given to all patients and then 
increased by a uniform increment periodically, but, 
again, using clinical observation as a criterion of 
the effective dose. This technique has, of course, 
been borne out clinically in the use of all so-called 
“tranquilizers.” In the present experiment an av 
erage of 0.75 mg. daily was administered, with an 
individual range from 0.2 to 1.75 mg, given in 
three divided doses 

Since there are inherent and unavoidable pitialls 
in the popular double-blind technique of dosage in 
drug 


administration, as was recently pointed out 


by Tuteur,” of which we have, of course, been 


aware for many years, we decided to use a placebo 


which in size, shape, color, and taste more closely 


approximated the glutamic acid capsules rather 
than reserpine, since the former requires large 
doses and the latter is administered in relatively 


small amounts. In this way the experiment would 
be weighted against glutamic acid rather than in 
favor of reserpine 


Results 
A. Psychological Test Results. 


Verbal 
intelligence test results are given in Table 1, 


TABLE 1.—Pre and Post-Treatment Verbal 
Intelligence Test Averages for Glutami 
Acid, Reserpine, and Placebo 
( “ontri Cases 

Av. i. @ Av, 
Before After Point 
Treat Treat Differ Critical 
Group No ment ment ence Ratio 
Glutamic acid 59.13 4.62 5.49 
Reserpine 1m) 61.01 2.32 1.31 0,82 
Control 60.04 H1.06 1.02 0.76 
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before and after the six-month experimen 
tal treatment period. A gain of 5.49 points 
in intelligence quotient is recorded for the 
group of 150 patients receiving glutamic acid 
for six months, a figure which ts statistically 
significant, i. e., not due to chance factors. 
In contrast to this, a rise of only 1.31 points 
is seen for the reserpine group, and one of 
1.02 for the placebo control cases, indicat 
ing negligible gains (Table 1). Retest 
averages and findings show that glutamic 
acid post-treatment scores were raised much 
higher than those of the reserpine-treated 
group, or of the placebo controls. 

Results in Table 1 
between pre- and post-treatment means for 


reveal differences 
each drug separately, however, and do not 
indicate whether point differences in these 
averages following therapy are significant 
so far as action of one drug over the other 
is concerned. Further analysis of data, 


therefore. was made, as shown in Table 2. 


Tante 2.—Verbal Intelligence Test 
Differences and Critical Ratios After 
Treatment with Glutamic Acid, 
Reserpine, and a Placebo 


Differences 
Post- 
lreatment 


Av. Point/ Critical 


Group Rise in 1. Q Averages Ratio 
Cilutamic acid | 418 3.00 
Keserpine 1.31 
Glutamic acid | 310 
Placebo control 1.02 
Reserpine 1.31 | 0.29 0.21 
Placebo control 102 


lt is clear from Table 2 that significant 
differences in intelligence quotient averages 
were obtained between the glutamic acid 
group and the reserpine group, and between 
the glutamic acid group and the placebo 
controls than 3.00). 


Significant differences were not found be 


(critical ratio more 
tween the reserpine-treated group and the 
placebo controls, suggesting that, under the 
conditions of our experiment, glutamic acid 
was much more effective in producing fa 
vorable retest: intelligence results on verbal 
material than either reserpine or the place 
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bo. This evidence is in keeping with pre 
viously reported studies,'® where glutamic 
acid gave positive findings and reserpine 
negligible gains after therapy."'!* It is con 
cluded, therefore, that for the group as a 
whole glutamic acid does, and reserpine 
does not, produce ideational changes which 
may be recorded on intelligence test after 


six months of treatment. 


Performance test results (nonlanguage ) 
following the six-month experimental in 
terval are given in Table 3. Only a very 


TABLE 3.—Pre- and Post-Treatment Performanc: 
Test Quotients for Glutamic Acid, Reserpine, 
and a Placebo After Six Months; 

Point Differences, and 
Critical Ratios 


Av. P.Q. Av. P.Q 
Before After Point Critical 
Medication Freatment Treatment Ditference Ratio 
Glutamic acid OLAS 2.33 1.12 
Reserpine 0.04 


Placebo controls 


small difference in functioning on perform 
regardless 
None 


statistically, 


ance retest was noted (Table 3), 
of the particular medication given. 
of the 
and, from a group standpoint, post-treat 


gains Was significant 
ment performance on this series of motor 
tests was not facilitated by glutamic acid, 
reserpine, or a placebo. These findings 
agree well with those formerly reported for 
glutamic acid and reserpine, where it was 
more difficult in the case of glutamic acid 
to raise the performance quotient during 
the first the 


verbal quotient. 


six months of treatment than 
Reserpine has consistently 
failed to raise either verbal or performance 
retest scores significantly, in our experience 
the 


when group statistics are used as a measure 


to date, regardless of time interval, 
of success. 


B. Clinical Results Acid: 


Clinical observations of behavior were made 


Glutamic 
by the neuropsyehiatrist at the beginning 
of treatment and at the time of each office 
visit. Ratings were given after treatment 
on the basis of these observations, results 


Table 4 the 
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TABLE 4. Clinical Observations and Notes of the Neuropsychiatrist Before and 
After Treatment with Glutamic Acid for Six Months 


After Treatment 


Better 


Same Worse 


Before Treatment No. of 


Trait Rated Patients Per Cent 


Aggressive, wilful 22 i 12 1 5 


Anxious, tense, insecure 31 16 16 52 12 3 
Distractible Is 2 sl 7 0 0 
Ilyperactive ath Is 2s 7s 7 2 
Out of contact, confused Ww 2 sO 0 
Shy, withdrawn, quiet 2h Th) 0 0 
Unresponsive, slow, depressed 25 13 iv 76 5 20 1 ‘ 


Total 


group of 150 patients who received glu patients were psychotic before treatment, 
tamic acid for a six-month period. they were at a disadvantage on glutamic 


One hundred twenty-seven, or 04¢¢, of | acid. It has been our experience that glu 
traits rated clinically showed improvement tamic acid treatment is not particularly 
after six months of glutamic acid therapy.  ¢flective when this serious type of dysfune 
Thirty-two per cent of the patients were tion is present. 
judged to have no noticeable gains follow 2. Reserpine: Clinical ratings by the 
ing treatment, and in 4¢¢ of the cases be neuropsychiatrist of observed behavioral 
havior appeared to be worse. Most benefit changes before and after treatment) with 
was recorded for the categories of distrac reserpine for a six-month interval are given 
tibility, hyperactivity, unresponsiveness, in Table 5. These 150 patients received 
slowness, and depression, with 810, 78, reserpine in a manner similar to the glu 


and 76 of the children, respectively, show tamic acid cases reported upon in Table 4. 
ing improvement when the observational Treatment with reserpine was estimated 
method was used as a criterion for esti- to have resulted in improvement in 106, or 


mating success or failure of glutamic acid = 57, of the total number of behavioral 
therapy. When patients were out of contact traits rated by the neuropsychiatrist, with 
and confused, on the other hand, an im 37% remaining the same and 7% being 
provement in observed behavioral patterns worse following therapy. Most effect from 
was recorded in only 200. of the cases. It reserpine medication was demonstrated in 


is believed that because most of the latter the anxious, tense, insecure, irritable, nega 


Taste 5.—Clinical Observations and Notes of the Neuropsychiatrist Before and 
After Treatment with Reserpme for Str Months 


After Treatment 


Better Worse 


Before Treatment No. of 


Trait Rated Patients Ver Cent 


Agyressive, wilful 13 7 

Anxious, tense, insecure 10 1h i 21 0 
Distractible a0) 16 17 12 1 
Hyperactive 16 20 34 0 0 
Irritable, negativistic 22 12 is 23 2 
Out of contact, confused s 1 0 “ 
Shy, withdrawn, quiet 2h 14 lo $s 1h 58 1 4 
Unresponsive, slow, depressed 21 il 6 4 


Potal 
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: 
{ 
hy 
No No. % No. 
187 106 70 
125 643 
4 


A, 


Le 6.—Percentages Improvement Showing 
Vost Striking Differences Between the 
lection of Glutamic Acid and Reserpine 
After Six Months of Treatment 


After Treatment 
Glutamic 
Acid, % 
Better % 


Behavioral Traits 
Rated 


Reserpine, 
Better 


20 


3s 
2s 


Out of contact, confused 
Shy, withdrawn, quiet 
Unresponsive, slow, depressed 


Is 


It 
significant that the range of effectiveness 


tivistic, and hyperactive categories. 


was wide, with a low point of 28% in the 
The 
latter finding highlights differences in the 


unresponsive, slow, depressed group. 


action of glutamic acid and reserpine, which 
may be seen more clearly by consideration 
of Table 6. 

Figures in Table 6 indicate that when 
children in our study were out of contact 
and confused at the beginning of therapy, 
most of whom were psychotic, much better 
results were obtained clinically with reser 
pine than with glutamic acid following six 
months of treatment. Sixty per cent of the 
reserpine group showed improvement, im 
contrast to only 200 of the glutamic acid 
series. When, on the other hand, they were 


shy, withdrawn, quiet; or unresponsive, 


slow, depressed, glutamic acid -was much 
more effective than reserpine. In the latter 
760% of 


showed improvement in observed behavior, 


case the glutamic acid children 
as opposed to only 29 of the reserpine 


Taste 7.—Clinical 
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group. Although the number of cases is 
small, findings support the hypothesis that 
glutamic acid has more of an activating 
action, while reserpine has more of a calm 
ing, or tranquilizing, effect. 

Observations of the neuropsychiatrist for 
the second control group, of 50 cases receivy- 
ing placebos, appear in Table 7. 

In the placebo control group 21 out of 
65 traits were rated as having improved 
after the treatment period (Table 7). Such 
a finding clearly shows limitations in the 
observational method for rating behavior 
and tends to reduce figures reported for the 
glutamic acid and A 


considerable margin favoring these groups 


reserpine patients. 


remains, however, when allowance is made 
for rating errors, the glutamic acid group 
retaining a lead of 31 and the reserpine 
group a lead of 24¢¢ over the average im- 
provement for the placebo control group. 
It 


that the observational method had consider 


seems justifiable to assume, therefore, 


able value and that the action of both drugs 


was far superior to that of the placebo 


medication, as would be expected, 


Toxicity 
Ikven though glutamic acid was the pre 
cursor of “tranquilizers,” it has the unas 
sailed advantage of no serious side-effects. 


Infrequent gastric distress and hyperactiy 
ity, 


the 
necessary empirical method of arriving at 


due to overdosage, result) from 


an optimal dose, but the majority of cases 


of the Neuropsychiatrist Before and 


After Placebo Medication for Six Months 


No. of 
Patients 


Before Treatment 

Trait Rated 
Agures wilful 
Anxiou 
Distractibl 


ive 


, tense, Insecure 


Hyperactive 
Irritable, 
Out of contact, confused 


negativistie 


Shy, withdrawn, quiet 
Unresponsive, slow, depressed 
Potal 


14 
20 
20 

ob 


After Treatment 


Better Worse 


er Cent 


May, 


1959 


‘ - | 
| 
3 30 7 70 0 0 
2 22 2 22 
s ol 0 0 
‘ 2 1 25 1 25 
3 0 0 3 100 0 0 
7 2 29 57 1 
zi 6 1 17 3 nO 2 33 
65 21 36 
: 
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show no untoward side-reactions to medica- 
tion. 

Comparatively speaking, side-effects with 
reserpine, even though in terms of toxicity 
the drug is about the mildest of all “tran- 
quilizers,’ were much higher and more 
pronounced than with glutamic acid. As 
listed in a previous publication,’ these side- 
effects are as follows: drowsiness, diarrhea, 
nasal stuffiness, and irritability. Toxic side- 
effects on reserpine occurred in 7% of the 
cases studied, although it must be remem 
bered that this figure is based upon a study 
of children, for whom the dosage is usually 
much lower. It is our impression from 
studying the literature on the action of 
reserpine on adults, particularly in mental 
hospitals, that this percentage of side-effects 
is much higher. 


Comment 


An impressive amount of research has 


been conducted here and abroad during the 
past several years regarding the effective 
ness of glutamic acid in the treatment of 
mental retardation. A complete resumé of 
the literature on this subject is far beyond 
the scope of this paper, but it is of interest 
that, in spite of refinements in technique, 
introduction of controls, use of placebos, 
ete., results regarding the nature and degree 
of psychological changes are still contro 
versial, as they were originally, but with 
more than findings. 


positive negative 


Among those obtaining positive results, 


either in improved intellectual functioning 


or behavior, are Harbauer and de Boor,'* 
Kurland and Gilgash,’” Plessis,*° 
Schwobel,*! Jaeger-Lee et al.,?* 
and 


Kane,2* Zublin and Lutz? Bergius,*6 


Hoven.?* 
In describing the 
effect of 


pharmacopsychological 


glutamic acid four 


cases, 
Miller ** concludes that results are in large 
part dependent upon basic — personality 
structure and mood. He speaks in terms of 
“heightened awareness” following treatment 
and feels that glutamic acid can be used in 
increasing efficiency in certain appropriate 


Zimmerman—Burgemetster 


cases, but that controls are necessary be 
cause normal experience may be affected 
adversely by the drug. 

In a large number of cases of mental 


Koch 


retardation, found some improve- 
ment from the use of glutamic acid, but 
points out that the complexity of the problem 
necessitates further study and that condi 
tions must be defined carefully before ther 
apy is attempted. 

More recently, Rogers and Pelton ®’ re 
ported positive findings using glutamine in 
a group of retarded children, 


Stevens,*! on 


Pallister and 


the other hand, found no 


improvement when Aécent (a condiment 


of monosodium glutamate) was adminis 


tered. Lombard, Gilbert, and Donofrio“ 
likewise reported no improvement with the 
use of glutamic acid buffered with sodium 
citrate 


(Glutamicol) for seven months, 


In a group of 101 children, including 


epileptic, mentally retarded, —mongoloid, 


postencephalitic, and cerebral paralytic 
children, 29 raised their retest intelligence 
quotient over a period of 16 months to 4 
years of glutamic acid treatment, according 
to Vasquez and Farago.** A diminution of 


hyperactivity, instability, and aggressive 
ness with greater sociability, better motor 
control, and lessening of strabismus, was 
among the observed benefits of therapy. 
Work cited is typical of reports appear 
ing generally, where it is clear that consid 
erable benefit has been obtained in’ many 
cases following the glutamic acid treatment 
The nature and de 
still be 


jected to further study, nevertheless, before 


of mental retardation, 
gree of those changes must sub 
the effectiveness of glutamic acid may accu 
rately be assessed, 

While glutamic acid therapy is one of 
those not too infrequent situations in medi 
cine where empirical clinical findings out 
pace and precede basic 
this 
validity of its use as a clinical tool. 


physicochemical 
vitiate the 
His 


torically speaking, similar. situations have 


explanations, does not 


arisen in the past. No one knows how an 


anticonvulsant actually works and why a 


change in molecular structure changes anti 
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convulsant activity. Actually, not much is 
yet known about epilepsy basically, in spite 
of the spate of literature on the subject. 
Knowing the intense emotional reaction en- 
gendered by our original findings, aggra- 
vated by wide and often sensational 
newspaper coverage, building up false 
hopes, we decided to withhold any further 
scientific publications on glutamic acid till 
time had permitted emotions to cool and 
additional work by other investigators 
would tip the balance of the scale in one 
way or the other. We feel that this time 
has now arrived. It is now commonplace 
to talk about psychoclinical drugs and their 
effect on behavior and intelligence. Medi- 
cine is no longer distressed by this concept; 
as a matter of fact, there are so many 
agents affecting behavior, and the claims 
are sO Optimistic, that it 1s necessary to 
restrain enthusiasm and point out that no 
drug is a substitute for training and in- 
sight. 

In the case of glutamic acid, it is again 
necessary to emphasize that this chemical, 
like all the others, is not a substitute for 
tedious psychiatric work with a patient, but 
is merely a facilitator for the physician. 
As we have also said in previous publica- 
tions, one cannot make a silk purse out of 
a sow’s ear, or make an average person out 
of a defective child. Waelsch,? in his early 
investigational work, also warned against 
considering glutamic acid as a cure-all for 
mental retardation. Glutamic acid does, 
nevertheless, in many instances, facilitate 
learning and modify behavior, 

Again, it should be emphasized, to avoid 
narrow fixation of the effect of glutamic 
acid upon mental retardation, such as oc- 
curred in the past, that glutamic acid has a 
broad and general action upon mentation, 
and that aspect of mentation reflecting it- 
self in what we call behavior. This effect 
is variable in degree and reflects itself nat- 
urally in adults, as well as children; the 
psychotic and the aged, as well as the young. 
This has been demonstrated amply by the 
work of Himwich,® Ewalt,4 and others on 
the psychotic. Improved mentation may, or 
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may not, reflect itself in terms of increased 
intellectual function. 

This paper, the first of three, concerns 
itself partly with increased mentation, as 
reflected by intelligence test results; but we 
are well aware of the limitations of these 
measuring instruments. The crux of the 
problem, as we see it, is basically not 
whether the intelligence quotient goes up 
or down. (It is well known that the intelli- 
gence quotient of many distressed persons 
increases when stress is alleviated.) The 
essence of the problem is the effect of 
glutamic acid upon mentation, and, through 
this, upon personality and behavior. We 
believe that the wealth of literature through- 
out the world now amply demonstrates this 
total effect. 

Our two subsequent publications will deal 
with patterns of behavior and a final review 
of the broad therapeutic scope of glutamic 
acid as revealed in the reported literature, 
with its application to general medical 
problems. 

From the standpoint of the basic physio 
chemical mechanism involved, glutamic acid 
appears to be part of the Krebs cycle, and 
it would be most reasonable to postulate 
that, in some way, the addition of this 
chemical, as part of this cycle, has a direct 
effect upon the nervous system. Some years 
ago, Nachmansohn ** showed that glutamic 
acid had a definite influence upon the activ 
ity of acetylcholine, which itself is the 
principal chemical basis of nerve activity. 
He found that glutamic acid activates the 
enzyme cholineacetylase, which, in turn, 
synthesizes acetylcholine. This was a fore 
runner of much subsequent biochemical 
work on the glutamic acid-glutamine and 
aspartic acid-asparagine systems by Tow- 
ers,” who in some instances found that 
glutamine had a remarkable effect in reduc 
ing the abnormalities of the electroenceph- 
alogram in epileptics, even though this was 
not always correlated with any significant 
reduction seizures. recently, 
Terner *® likewise implicated these two sys- 
tems in electrolyte transport in brain tissue. 
Still more recently, Woodbury, Koch, and 
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Vernadakis ** studied the effects of diphen- 


vihydantoin (Dilantin) and acetazolamide 


on concentrations of free amino acids in the 
brain. They found that the glutamic-acid 


and aspartic-acid concentrations the 


glutamine and asparagine concentrations 
were increased by acetazolamide, while, in 
contrast, diphenylhydantoin decreased the 
glutamic- and aspartic-acid concentrations 
but also increased the glutamine and aspar 
agine concentrations. It should be remem 


bered, as we pointed out some years ago, 


that, physiologically speaking, epilepsy is 


largely a sudden interruption of conscious 
awareness, while mental retardation and the 
diminished 


mentation of the aged are a 


matter of constant, chronic and/or slow 


diminution. of conscious awareness. Hence 
the interest of so many investigators with 
these two chemical systems as part of a 
much more elaborate, still unknown chem 
ical system embracing the ultimate 


mechanisms of consciousness, is readily 


understood. 


Summary 


A selected group of 150 children treated 
with glutamic acid for period of six 
months was matched with a corresponding 
group of 150 children given reserpine, and 
a placebo control group of 30) children, 
making a total of 350 cases studied. Com 
parisons were made as to the relative effec 
tiveness of glutamic acid and reserpine in 
producing behavioral and psychological test 
changes, and striking differences were 
found. 

lor the glutamic acid group the average 
verbal intelligence quotient showed a signifi 
cant point rise following six months of 
treatment, and the reserpine group showed 
only a small rise. The latter was true of 


Neither 


of the drugs or the placebo was successful 


the control group given placebos. 


in raising the performance scores beyond 
the realm of chance error 


640 and 57% 


were given to the glutamic acid and reser 


Improvement rates of 


pine groups, respectively, on behavioral 


traits at the end of treatment, using the 


Zimmerman—Burgemeister 
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observational method as a criterion of suc 
cess. Under these conditions, when children 
were out of and confused at the 
beginning of therapy, better clinical results 
When they 
were shy, withdrawn, quiet, or unrespon 


contact 
were obtained with reserpine. 


sive, slow, depressed, glutamic acid was 


more effective than reserpine in alleviating 
symptoms. [n classified as anxious, 


tense, insecure, or irritable, negativistic, 


hyperactive reserpine was the drug of 
choice, although glutamic acid gave results 
ina number of instances. 

Findings in general agree with those of 
other investigators in) showing assets and 
limitations of the method. 


Thirty-three per cent of control traits were 


observational 


rated as having improved at the end of the 


experimental period, placebo medication 


being given. Much higher ratings were ob 
tained by the glutamic acid and reserpine 
groups, however, indicating definitely fa 
vorable action of each drug, well beyond the 
limits of personal bias or rating error. 

Results support the hypothesis that glu 
tamic acid has an activating action and 
reserpine a more calming, or tranquilizing, 
effect for the groups as a whole. Individual 
variability of response was extremely wide, 
nevertheless, making further study impera 
tive. Definite overlapping in action of glu 
tamic acid and reserpine was recorded in 
the individual case, showing that prescribed 
treatment in many instances was the result 
of the trial-and-error method. 

lrrom the standpoint of the basic physio 
chemical mechanism involved, glutamic acid 
appears to be part of the Krebs eyele, and 
it would be reasonable to postulate that the 
addition of this chemical, as part of this 
cvele, has a direct effect upon the nervous 
system. 
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Analysis of Behavior Patterns Following Glutamic 


Acid Therapy 


FREDERIC T. ZIMMERMAN, M.D., and BESSIE B, BURGEMEISTER, Ph.D., New York 


Introduction 
This paper is the second in a series of 
three summarizing 13 years of experience 
with the glutamic acid treatment of mental 
In the 
first report! results of a controlled experi- 


retardation and behavior disorders. 


ment are presented, comparing the effec- 
tiveness of glutamic acid, reserpine, and 
a placebo in producing intellectual and be 
havioral alterations and revealing the na- 
ture, as well as the degrees, of change 
obtained with each drug. lindings indicated 
considerable overlapping between action of 
the two drugs, with response broad in scope 
but highly individualized. 

As we pointed out, emphasis in the past 
few years has shifted away from a narrow 
fixation upon change or lack of change in 
the intelligence quotient following treatment 
because of the realization that mentation is 
only one aspect of much broader Gestalten 
involving a wide variety of behavioral man- 
ifestations. In contrast to former reports, 
the crux of the matter has recently been 
attacked, namely, that glutamic acid treat- 
ment is essentially a medical problem, not 
an academic controversy. Improvement in 
rightly taken its 
proper place as the ultimate criterion of 


observed behavior has 


success. At present, for example, there is 
considerably more interest among investi- 
gators in the action and 
underlying mechanisms operating in the in- 
dividual 


dynamics of 


case than there is in group sta- 
tistics, where this individual responsiveness 


to therapy may be obscured. Under these 
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conditions, much more favorable action of 
glutamic acid has been reported by many 
investigators recently than was apparent at 
the time of our last publication in 1951, 
before the present series of studies. 

During the past several years we have 
continued to treat large numbers of children 
and adolescents with glutamic acid. As time 
progressed, we became increasingly im 
pressed by the broad sec ype of action possible 
with the drug and the highly individualistic 
nature of responses to therapy. These ob 
servations, in turn, led to the realization 
that it was not only extremely difficult to 
predict in advance which patients would 
benefit administration of 
glutamic acid but often impossible to isolate 


most from. the 


factors accounting for favorable results 
when they were obtained. 

In order to clarify our ideas on individ 
ual reaction to therapy, i. e¢., individual 
differences as opposed to group findings, 
we subjected our material to detailed anal 
yses involving numerous variables which 
seemed likely to have an effect upon in 
telligence retest scores and various aspects 
of observed behavior. This was done in 
an intensive search for factors, or patterns 
of response, which might predetermine suc 
cess or failure of glutamic acid treatment. 
Our ultimate aim in breaking down findings 
in these ways was to differentiate at the 
beginning of treatment good from poor 
prognostic risks. 

Pattern 
results, 


analyses of psychological 


and observed 


behavioral changes following glutamic acid 


Rorschach records, 


treatment are reported upon in the present 
paper for a large number of patients over 


an interval of two and one-half years. 
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Nature and Age of Cases 


Six hundred fifty children and adolescents in 


private practice have been treated with glutamic 


acid during the past several years. After careful 
screening for cases with irregular medication, im- 
accuracies due to poor cooperation, infant psycho- 
logical tests, adult tests, ete, the number of 
patients available for study on a basis comparable 
to our former work was reduced to 464. Analysis 
of factors and patterns reported upon here are 
for the latter group of 464 patients 

\t the beginning of treatment with glutamic 
wid, the average « hronological age ol our group of 
children and adolescents was 9% years, with a 
range in age from 3 to 16 years. Fifty-eight per 
cent of the patients were boys and 42% girls. The 
pretreatment distribution of verbal intelligence test 
scores spread from 31 to 96, or from low-grade 


defective to the average level 


Procedure 


Phe Stanford-Binet Intelligence Test (Form L, 
1937 Revision)*® and the Merill-Palmer * or Pintner 
Paterson’ performance tests were given to all 
patients at the beginning of glutamic acid therapy 
and repeated after 6 months of treatment, and 
again after 1 year, 18 months, 2 years, and 21% 
years of therapy. Rorschach protocols® were also 
obtained for each patient at these intervals 

Ratings of behavioral changes noted during psy 
chological retest sessions were made by the psy- 
chologist, who was uninformed as to medication 
viven. Ratings were also given by the neuro 
psychiatrist on observed behavior traits at the time 


of each otfiee visit 


Dosage 


\s we explained in the first report of this series,’ 
elutamic acid was administered empirically on a 
hasis of clinical observation. This technique of 
lrug administration could be followed with con- 
siderable confidence because glutamic acid has 
never produced any serious untoward side-effects 
which might invalidate the procedure, In our opin 
ion, the dose administered, im all likelihood, was 
too high rather than too low, although we do not 
believe that this factor would vitiate results. In 
a low dose, it seems to us, there is more probability 
ot uncertamty 

Original doses varied from 2% to 5 grains (0.15 
to 0.3 gem.) daily, depending upon the age of the 
patient. This dosage was increased gradually over 
a period of a few weeks, until an effective dose 
was suggested, the latter again being based upon 
clinical observation. Tt was felt that, in this way, 
individual treatment rather than group. statistics 


would be facilitated, This seemed especially true 
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because glutamic acid showed a very high degree 
of individual response to dosage. An average dose 
of 3% grains (0.22 gm.) daily was given for the 
group as a whole. 


Results 
1. Psychological Test Results. 


age verbal intelligence quotient for the 
group was 59.07 at the beginning of glu 


The aver- 


tamic acid therapy. This was raised to 
64.71 after six months of treatment, or a 
gain of 5.64 points. Since an increment of 
only 0.74 point in quotient was obtained 
beyond one year of therapy, a “ceiling” 
was indicated with a leveling-off effect. For 
the entire two and one-half years of treat 
ment the verbal intelligence quotient was 
raised a total of 7 points. It is of interest 
that all quotients for the group as a whole 
from six months to two and one-half years 
showed differences which were significant 
statistically, 1. e., differences which were not 
due to chance errors. 

Performance quotient averages were 
raised between 3.12 and 5.67 points for the 
two-and-one-half year interval. Although 
a positive trend was reflected, performance 
scores did indicate no significant changes 
at any of the interval points selected. Find 
ings as a whole, therefore, reveal positive 
and statistically significant differences in 
scores measuring ideational change only, 
and hence favor the action of glutamic acid 
in the ideational area rather than in_ the 
motor field. 

2. Analysis of Psychological Test Pat 
terns.-Because individual differences are 
obscured in group averages, we approached 
the problem of finding differential patterns 
in a number of ways. One of these was to 
consider the scatter of point changes in 
verbal intelligence quotient following six 
months of treatment, the interval of great 
est improvement. 

Range of change on verbal test was wide, 
spreading from 5 to +24 points, as 
seen in Table 1. It is clear from this Table 
that there were many more positive than 
negative changes following six months of 
therapy. Almost one-fourth of the children 
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TABLE 1.—Range of Verbal Intelligence Quotient 
Changes Following Stx Months of Glutamic 
Acid Treatment 


N=464 Percentage 
Points of Patients 
18.00-23.90 15 
12.00-17.99 
6.00-11.99 23.4) 
- 5.09 O10 
5.99-0 


and adolescents in our study had intelli- 


gence test scores raised between 6 and 12 
points, and almost two-thirds, between 0 
and 6 points (Table 1). Of the latter, 7% 
had zero gain scores, however, leaving a 
total of 84% with some positive rise when 
all categories from 1 to 23.99 points, inclu- 
sive, are considered. Nine per cent of the 
patients showed losses in retest intelligence 
quotients after the six-month interval. 

In order to determine whether pretreat- 
ment level of intelligence was related to 
success or failure of glutamic acid therapy, 
extreme 


cases were taken; 1. e., 


intellectual 


the pre- 
for that group 
of patients who gained 8 points or more 


treatment level 
after six months of therapy was compared 
with the group who showed no gains, or 
had actual point losses, in retest quotients 
This 


failed, however, to predict success or failure 


during the same period. criterion 


of glutamic acid treatment, as may be seen 
in Table 2. 

Figures in Table 2 indicate that Very little 
difference existed between the distribution 
TABLE 2.—IJntelligence Quotient Distributions for 

Patients Recetwwing the Highest and Lowest 

Verbal Intelhigence Retest Gams Afte) 
Stx Months of Glutamic Acid Therapy 


S-Point No Gain 


Gain or More or a Loss 


Intelligence Level 


Pretreatment 1. Q No Per Cent No Per Cent 
30-34 3 4 3 4 
40-49 7 4 5.4 
50-50 14 24 $2 
70-79 1s 24.! 25.5 
40-99 2 3 2 3 

Total 74 74 


Burgemetster 


Zimmerman 


THERAPY 


of intelligence quotients for those who 


gained 8 points or more after six months 
of treatment who did not 


show improvement in retest scores during 


and for those 


the same period. When intelligence quo 
tient averages were worked out for the two 
groups, the verbal intelh 
gence quotient for the patients for whom 
glutamic acid was most effective was 64.00. 


For the group showing no change or a loss, 


average initial 


an average initial quotient of 62.50) was 
recorded. is that 


pretreatment verbal intelligence quotient. is 


apparent, therefore, 
not a good basis for differentiating between 
success or failure of therapy during the 
initial phases. As a further check, a Pear 
son r for the entire group was calculated, 
which was ~— 0.34 between intelligence level 
and point change. The latter is negative and 
hence reveals no relationship between the 
two variables. This was also true for per 
formance test scores. The only positive 
correlation found for the groups as a whole 
was one between verbal intelligence point 
change and age, where r was 0.21. This is 
positive, but too low to be of predictive 
value in the individual case. 

Further divisions were made taking a 
variety of neurological and psychological 
factors into account, such as using point 
change differences between patients with 
primary and secondary retardation; mon 
golism and nonmongolism; psychosis and 


nonpsychosis; with and without 


organic interference on initial test; patients 


patients 


with and without emotional interference on 
test, or patients with and without a com 
bination of emotional and organic interfer 
ence, ete. Under the conditions of study, 
none of these factors proved of differential 
value in predicting retest acceleration. 
Some suggestive trends were secured, 
nevertheless, in the case of a group of Ps 
chotic patients and also in a group with 
organic involvement verified from a neuro 
logical standpoint, when the latter was com 
bined with an initially organic Rorschach 
the the 
group (68 patients), it was found that, both 


individually and as a unit, very little in 


protocol. In case of psychotic 
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provement on either verbal or performance 
test followed treatment with glutamic acid. 
Rorschach records also remained essentially 
unchanged. Removal of this group of psy- 
chotic children from the total group of 
164 patients resulted in a marked increase 
in both verbal and performance test critical 
ratios, 

In the group of 46 patients with organic 
involvement as judged by neurological ex- 
amination findings and pretreatment Ror- 
schach protocol, quite some improvement 
was recorded on verbal test, but very little 
on the performance, or motor, type of task. 
limination of this group from the total 
case load resulted in increasing the critical 
ratio for performance test to the point of 
significant difference, or to 3.02 (3.00 is 
minimal for significance). In many cases, 
therefore, the presence of organicity in a 
degree severe enough to be apparent on 
neurological examination and Rorschach 
test was a factor contraindicating improve 
ment the motor area following six 
months of glutamic acid treatment, and also 
over longer periods of time. 

Beyond these few generalizations, re 
sponse to glutamic acid therapy on 
psychological test appeared to be as highly 
individualized as suggested previously by 
empirical findings. It is clearer now, how- 
ever, with a larger group of cases and 
detailed breakdown of data, that very com 
plicated Gestalten are involved, which seem 
to include basic personality or constitutional 
differences, learning potential, previous 
training, socioeconomic status, ete., all, or 
any, of which may predetermine success or 
failure on psychological retest following 
treatment. Research done to date therefore 
strengthens the original hypothesis that glu 
tamic acid therapy cannot be assessed ade 
quately in the individual case until further 
careful study has been pursued. 

The highly specific nature of response to 
therapy is highlighted in an item analysis 
of verbal intelligence test results following 
six months of glutamic acid treatment, 
where no two identical patterns of improve- 
ment were obtained for the total number of 
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TABLE 3.—Stanford-Binet Items Showing Greatest 
Improvement on Retest After Six Months 
of Glutamic Actd Treatment 


Per Cent of 
Year No. of Total Case 
Item Level Patients Load 


1. Definitions ; 161 34 
2. Vocabulary 153 33 
3. Mazes j 115 24 
4. Counting 112 
5. Vocabulary 101 23 
}. Memory for 

sentences 20 
7. Comprehension ( 20 
. Repetition of dig- 

its reversed 
. Counting 
. Mutilated 

pictures 


patients (464). Nevertheless, some items 
improved much more than others on retest. 
Test items showing the greatest improve 
ment following six months of therapy are 
listed in Table 3, together with year levels, 
number of patients, and percentages of the 
total case load which these numbers repre 
sent. 

One hundred sixty-one, or 34%, more 
patients passed the Definitions test ( Year 
V) after treatment than at the beginning 
of therapy. This item showed the most 
gain and was followed closely by Vocabu 
lary at Year VI, where 153 patients, or 
33, were more successful on retest than 
initially. If the 10 highest items are scruti- 
nized for qualitative changes (Table 3), it 
may be noted that word meaning, maze 
solving (foresight and planning), memory 
for numbers and sentences, comprehension 
requiring common sense and under 
standing of social situations, counting, and 
mutilated pictures (discernment of missing 
details) constitute tasks involving compli- 
cated neuropsychological mechanisms. Most 
of these items may be classified under the 
heading of “abstract” thinking, rather than 


the more “concrete” type of reaction. Find 


ings as a whole, therefore, indicate that 


improved retest scores rested heavily upon 


qualitative changes in mental functioning, 

including abstract aspects of thinking. 
Since performance retests did not give 

statistically significant group differences, a 
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detailed analysis was not made of perform 
ance patterns. Where improvement  oc- 
curred in the individual case, increased 
responsiveness reflected itself in faster re 

action time and in a reduction of errors 
made. In many cases form perception was 
markedly improved by observation, indicat- 
ing better discriminative abilities. In addi 

tion to measurable quantitative reductions 
in reaction time, it is apparent that qualita 

tive changes occurred also on this type of 
test, as well as on verbal material, thereby 
emphasizing the broad scope of action of 
the drug. 

Wide individual differences and lack of 
homogeneity among our patients regarding 
diagnosis, age, intelligence quotient level, 
and other factors make it somewhat imprac 
tical to combine Rorschach retest results for 
the entire group of 464 patients. In_ spite 
of these limitations, however, certain char 
acteristics occurred with sufficient fre- 
quency as to reveal trends and to make 
some generalizations possible regarding 
areas most readily affected by the action 
of glutamic acid. 

In interpreting findings, it seems worth 
while calling attention to the fact that most 
of the children in our series were seriously 
retarded, so that pretreatment Rorschach 
records in general were meager, persevera 
tive, unproductive, and qualitatively poor. 
Paucity of ideas and inflexibility of thought 
were prominent. In addition, organic inter 
ference with thinking was recorded in about 
15% of the patients tested, which revealed 
itself most frequently in minus (unaccept 
able) form quality, vague whole responses 
with little relationship to the blot material, 
and deficient organizational ability. 

In the Figure Rorschach determinants 
are given which indicated most change fol 
lowing six months of glutamic acid treat 
ment, as well as percentages of patients 
recording these alterations. 

The Figure shows that most improve 
ment occurred in the Ff determinant (36° ), 
or in pure-form level. This indicates better 
form perception with fewer inaccuracies 


of discrimination, in keeping with verbal 
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| 


Percentages of improvement in Rorschacli re 
test determinants following six months of glutamic 
acid treatment. 


and performance test results. In Rorschach 
terminology, this finding would also be in 
terpreted as revealing capacity for better 
control following therapy, and less inter- 
ference with thinking on an emotional ot 
organic basis. The column (animal 
movement) showed an increase of 226, 
suggesting a much more dynamic approach 
after treatment, even though much of this 
motivation was immature and primitive. It 
the latter finding is considered in conne¢ 
tion with the increase in (color 
form) responses, it is clear that a much 
more outgoing and spontaneous reaction im 
the social area was recorded. The impul 
siveness and explosiveness implied at times 
by this finding, which is typical of chil 
dren’s records (especially young children), 
are modified somewhat by the 70 increase 
in FC (form-color), which is more 
rational, controlled, socially adaptive 
kind of response. Usually an increase in 
is accompanied by an inerease M 
(human movement), and this is true of the 
present findings, where an addition of 12% 
in M is recorded. The latter insures a much 
more creative and mature type of reaction 
than was seen at the beginning of therapy 
In addition, the number of popularly seen 
responses (not shown in the Figure) in 
creased by 19. 

As a whole, Rorschach records revealed 
definite changes personality after six 
months of treatment, which became accen 
tuated even more as treatment continued 
Better social or emotional adjustment was 
revealed in many cases and was reflected in 
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greater social responsiveness, better control, 
a more dynamic and spontaneous approach, 
and greater maturity than were seen in pre- 
treatment records. Rorschach results agree 
essentially with verbal and performance test 
findings in revealing qualitative, as well as 
quantitative, changes following treatment. 
Although these alterations vary consider- 
ably from individual to individual, they also 
show rather clear-cut trends for the group 
as a whole. 

3. Clinical Improvement in Behavior.— 
\. Ratings of Behavior by the [sycholo- 
gist: Ratings of behavior were given by the 
testing psychologist during the test sessions 
when intelligence and performance material 
was administered, while the examiner was 
uninformed as to the type of medication 
given. This was done in order to determine 
whether improvement or lack of progress 
on test was related to behavioral changes 
which could be observed. Table 4 shows 


Pante 4.—Estimates of Alterations in Behavior 
During the Psychological Test Session at 
the End of Six Months of Treatment 
with Glutamic Acid 


No. of Per Cent 

Behavior Patients of Total 
Improved 20) 
Worse 10 


estimates of behavioral alterations as judged 
by the psychologist at the end of the first 
six-month period, 

Improvement in behavior during the psy- 
chological retest session following six 
months of treatment was recorded in 56% 
of the total cases studied. Thirty-four per 
cent of the children were rated as showing 
the same behavior as before therapy, and 
10%, as showing less satisfactory conduct 
on retest than was noted during the pre- 
treatment test session. 

Inasmuch as 849% of the patients re- 
corded a positive gain on intelligence retest, 
findings suggested a positive relationship 
between point rise in intelligence quotient 
and improvement behavior following 
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treatment, as observed clinically. For this 
reason, a correlation coefficient was caleu- 
lated (biserial r=0.45). This figure indi- 
cates that a positive and fairly high 
relationship existed between improvement 
in verbal intelligence quotient following 
treatment and improvement in behavior, as 
was anticipated. Factors such as_ better 
attention, less distractibility, less negativism, 
etc., should be conducive to better retest 
response and be prone to accelerate the 
learning process. It is hypothesized, there 
fore, that a reduction in these emotional 
barriers accounted for quite some of the 
improved function seen on verbal intelli 
gence retest. 

B. Ratings by the Neuropsychiatrist : 
Behavior during office visits was rated by 
the neuropsychiatrist before, during, and 
after the six-month treatment period studied. 
Although the neuropsychiatrist was aware 
of the type of medication given, behavioral 
observations at the end of the treatment 
period were made before referring to charts 
giving that information. When it is con- 
sidered that these 464 patients constituted 
but part of a much larger milieu, chances 
of remembering medication in the individual 
case were exceedingly small. 

Numbers and percentages of patients 
showing various behavioral characteristics 
appear in Table 5, as well as numbers and 
percentages of children in whom these 
behavioral tendencies were judged to be 
better, the same, or worse following. six 
months of therapy. 

Incidence of improvement and better 
behavior following treatment varied con 
siderably from a high of 689, on shyness, 
to a low of 21, on patients who were out 
of contact and confused. The range of 
children showing the same behavior fol 
lowing therapy extended from 29% to 72, 
while from 0 to 7 of children were judged 
to be worse at the end of the six-month 
interval (Table 5). 

For the group as a whole, ratings of the 
neuropsychiatrist showed an average im 
provement of 55°, which was close to the 
rating of the psychologist. Glutamic acid 
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TABLE 5.—Numbers and Percentages of Children Showing Behavioral Characteristics 
at the Beginning of Treatment, and Numbers and Percentages with Better, 


the Same, or Worse Behavior Following Stx Months of 
Glutamic Acid Treatment 
Post-Treatment 
Patients Better Same Worse 
Pretreatment 
Behavior Rated No oy/ No A No / No 
Aggressive, wilful 73 13 il 32 
Anxious, tense, insecure 52 22 30 0 
Distractible St AT $5) 2 ; 
Hyperactive OF 17 a3 4s 1 
Irritable, negativ istic 74 12 3s 0 
Out of contact, confused 21 72 
Shy. withdrawn, quiet 72 1s a is 23 $2 0 ( 
Unresponsive, slow, depressed is 12 20 20 $ 
was more effective in producing favorable — effects of glutamic acid in’ four cases, 


results, where shy, unresponsive, negativis 


tic, or distractible behavior appeared 
initially, than when children were out of 


As 
the 


contact or confused, was reported 


formerly,’ many of children were 
psychotic, and clinical ratings are in agree 
ment with formal test results in- showing 
little benefit from treatment when a psycho 
sis was present. Ratings leave no doubt, 
nevertheless, that results of glutamic acid 
treatment in terms of behavioral change are 
wide in scope and extremely variable from 
individual to individual, making generaliza 
tions difficult. There is considerable over 
lapping in all traits considered so far as 
of 


concerned (Table 5), and no category shows 


improvement or lack improvement 1s 


complete success or failure. At best, diree 


tional trends are suggested rather than 
unequivocal dichotomies 
Comment 
A great many studies during the past 


several years have reported observed be 


havioral changes following glutamic acid 
treatment, but very few have attempted to 
to correlate interacting physio 


this 


detine or 


psychological components. Lack of 


knowledge makes it impossible at) present 
to formulate principles or to state require 


ments which will assure beneficial action 


of the drug. In describing pharmacological 
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Muller ® concludes that results are in large 


part dependent upon basic personality 


structure and mood. He speaks terms 


of “heightened awareness” following treat 
ment and feels that glutamic acid can be 
used for increasing efficiency in certain ap 
propriate cases, but that controls are neces 
sary because normal experience may be 
affected by the drug, 

Kane‘ also found some positive results 
following treatment and deseribed  unim 
proved and improved children’s behavioral 
The 


children with unimproved behavior showed 


differences during the interval studied 


hyperactivity, hyperexcitability, anorexia, 


Insomnia, contusion, inability to concentrate, 
nervousness, and inclination to cry after 
four days of treatment. Children who later 
improved intelligence quotient also in 
better, 


concentration, 


creased — their appetite, slept and 


showed improved self-con 


fidence, and disposition, Two weeks after 


glutamic acid was discontinued, improved 


children tended to revert. to their forme 


behavior patterns, Phey also relapsed after 


three or four months when the dosage was 


reduced 


Although treated children) could) not be 
separated from others on the basis of 
quantitative test results, there was som 


evidence for qualitative changes in behavior 


in Bergius’ study,” when the observational 


Increased 


used 


method 


Wats energy and 
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stamina were noted in treated children; and 
where glutamic acid was effective, social 
responsiveness and energy increased, as 
well as mobility or readiness for tasks to be 
done. Pile ® and Zabarenko and Chambers ™ 
reported that medication did not improve 
or substantially alter psychotic symptoms, 
personality, or intelligence quotients of 
patients treated, while Ewalt and Bruce,’ 
Kitzinger, De Vere, Cartwright, and 
Shapiro,'' and Himwich, Wolff, Hunsicker, 
and Himwich** noted improvement in 
personality, activity, and conduct in psy- 
choties treated with glutamic acid. 

It is clear from consideration of the 
preceding articles, which are typical of those 
appearing generally, that many different 
criteria have been used in the evaluation of 
glutamic acid therapy and that treatment 
has been given in a wide variety of con- 
ditions with considerable success. On_ the 
other hand, as Klingmiller points out,’ it 
is not difficult to understand why determina- 
tion of the exact action of the drug is still 
not possible, or knowledge available as to 
who will benefit most from therapy. 
Chemical relationships are still incompletely 
understood, and formulation of reactions at 
the physiological and psychological levels is 
even more complex. Problems of substance 
and qualitative integrative changes, etc., are 
some of the poorly defined biochemical and 
physiopsychological variables upon which 
precise evaluation rests. Although recent 
research has definitely taken the problem 


out of the academic area of controversy 


and into the medical realm emphasizing 
clinical improvement, where it belongs, the 
dynamics of action of glutamic acid appear 
almost as elusive today as when we last 
published on this subject, in 1951, before 
the present series of articles. The present 
studies do, on the other hand, serve to 
demonstrate the intricacies of behavioral 
patterns, the wide scope of possible action 
of glutamic acid, and the highly individual- 
istic nature of response to medication, 
thereby pointing the direction for future 
research. 
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Analyses of patterns for 464 patients 
treated with glutamic acid for at least six 
months failed to reveal any particular fac- 
tors which predetermine success or failure 
of therapy. The presence of very com- 
plicated Gestalten is suggested in the 
individual case, which seem to include such 
variables as differences in constitution, 
personality, learning potential, previous 
training, socioeconomic factors, etc., any of 
which may complicate the problem. A need 
for further research is evident from findings 
to date. 

Verbal intelligence retest scores revealed 
significant gains following six months of 
treatment or more, while performance 
quotients showed less impressive rises. An 
item analysis of verbal intelligence test 
material showed that some tests improved 
much more than others after treatment. 
Those showing most change were wide in 
scope and heavily weighted with material 
classified as “abstract” rather than “con- 
crete.” Hence qualitative, as well as 
quantitative, improvement was recorded on 
psychological test. 

A relationship was established between 
point rise and test behavior following 
therapy, indicating that reduction in emo- 
tional interference partially accounted for 
improvement in intelligence retest scores. 

Observations of behavioral traits gave 
an average improvement of 559-569 and 
indicated that glutamic acid was more 
effective where shy, unresponsive, negativ- 
istic, and distractible behavior occurred 
initially than where children were anxious, 
tense, Or insecure. 

Suggestive trends for the group were 
obtained in the cases of psychotic patients, 
and those with organic involvement severe 
enough to be detected by neurological ex- 
amination and Rorschach protocol, where 
the least favorable prognosis was seen 
among the entire case load. 

Present findings point away from narrow 
fixation on intelligence quotient changes as 
a criterion for evaluating glutamic acid 
treatment, and in the direction of clinical 


Vol. 81, May, 1959 


_4 
“Sq 
4 
4 
; 


BEHAVIOR PATTERNS 


improvement in behavioral traits and pat- 
terns, which are extremely wide in scope 


and highly individualistic. Understanding 


of the complicated dynamics of action in 


volving biochemical, physiological, and 


psychological factors is necessary before 


glutamic acid therapy may be assessed 
adequately and shows the way for future 
research. 

The implications of the final summary of 
our work over the past 13 years are in close 
agreement with the findings of other inves 
tigators throughout the world in the sense 
that the most 


reliable results are in the 


realm of behavioral changes following 


glutamic acid therapy and that I. Q.-point 
change is only an incidental or secondary 
factor, no doubt arising from removal or 
barriers. Con 


assuagement of emotional 


tradictory findings over I. Q.-point change 
in the past have been due to overemphasis 
upon this narrow aspect of mentation rather 
than on observations of the total change in 
the individual patient. Vor this limited ap 
proach to the problem in the past, we accept 
our measure of responsibility. 


68th St. (21) 
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Effects of Imipramine (Tofranil) on Depressive States 


A Clinical and Psychodynamic Study 


H. AZIMA, M.D., and R. H. VISPO, M.D., Montreal 


Since the introduction of phrenotropic 
drugs in psychiatry, the major syndromes 
influenced by them have been those as- 
sociated with excitation, elation, agitation, 
and, sometimes, anxiety. There has been, 
as yet, no satisfactory means for chemical 
control of depressive states. Amphetamines, 
effective in mild depression, have a transi- 
tory unpredictable effect and are also habit- 
forming. Iproniazid (Marsilid), one of the 
few promising antidepressants, may produce 
undesirable side-effects, and death, though 
rare, has followed its use.'- While surveying 
different area, it was 
noted that Kuhn, in Switzerland,? had ob- 


served 


substances this 


favorable iminodi 


benzyl compound in 30 depressed patients. 


results with an 
A preliminary trial with this substance * 
confirmed Kuhn’s opinion. 


al.* 


Concomitantly, 


Lehmann et reached the same conclu 


sions. 
The 


present study was undertaken to 


observe more fully the effects of this sub 


stance (imipramine), which appeared to be 


a potent antidepressant and also to investi 
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gate the changes in psychodynamic states 
concomitant with its administration. 


Material and Method 


Imipramine is 5-(3-dimethylaminopropy] ) -10,11- 
dihydro-5H-dibenz[b,f]azepine hydrochloride, with 
the accompanying structural formula, which is 
similar in many respects to that of phenothiazine. 


Its toxicity in the form of L. D.se mg/kg. 1. v. 
in the rat, mouse, and rabbit is similar to that of 
chlorpromazine. Isolated organ studies show that 


the drug has antihistaminic, antiacetylcholinic, 
antiserotonin, antiepinephrine and antinorepineph- 
rine, and spasmolytic effects. In intact animals 
(rat and rabbit) imipramine exercises some hypo- 
tensive ‘and hypometabolic influence, and it also 
potentiates hexobarbital (Evipal) anesthesia.© The 
drug in laboratory experiments acts like a sedative, 
with no stimulating effect. 


Imipramine was administered to 145 patients, 
126 with depressive states and 19 
(Table). There 
men and 110 women, with an average age of 49 
years 


consisting of 
with other syndromes were 35 
For 54 of these patients treatment was on 
either an outpatient or a private basis, and 91 others 
were hospitalized 
\bout 90% of 
psychotherapy 


at an open psychiatric institute 
the patients received supportive 


concomitant with 


imipramine ad- 
ministration. Ten patients were closely observed 
for changes in psychodynamic state. They were 
seen from one to three times a week in short inter- 
views lasting from 15 to 30 minutes, with the sole 
purpose of obtaining adequate descriptions of the 
presenting 


which to infer 


the alterations of psychic structure 


phenomenology from 


The drug was given orally in 98% of 


and orally and intramuscularly in the rest 


Cases, 
Intra- 
muscular injection was given without dilution. The 
dosage ranged from 25 to 200 mg. daily, with an 
average daily dose of 100 mg. In the majority of 
hospitalized patients and in all of the outpatients 
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EFFECTS 


OF 


IMIPRAMINE ON 


The 


Diagnosis No. of Cases 


a) Depressive states 


1. Psychotic 


Agitated 
Nonagitated 20 
Involutional 12 
2. Neurotic 4) 


Depressive states associated with 


Mixed neurosis 
Il ypochondriasis 
Schizophrenias 


Alcholism 


(c) Other syndromes 


Schizophrenias 
Character neurosis 1 
Obsessive-compulsive psychosis 7 
Anxiety neurosis 2 
Conversion hysteria ! 


Organic brain 


Total 


it was not necessary to go beyond a daily dose of 
200 


Was 


mg. for effect 


the 


the therapeutic Imipramine 


sole somatic treatment received by all 


but three patients, who were put on chlorpromazine 
therapy one week after imipraminization, owing 


to an increase in anxiety and some excita 


tion. Imipramine therapy was discontinued or 


other somatotherapies were added if no appreci- 


able therapeutic response was noted within three 


weeks. The follow-up period ranged approxi 
mately from five to nine months 
The criteria of improvement were considered 


under two categories: 1. Complete subjective and 


objective symptomatic relief. In cases of depres 


sion this was envisaged in four items: (a) dis 
appearance of psychomotor inhibition; 
disappearance of the experiential state of the 
spatiotemporal arrest, manifest partly in motor 


disinhibition and partly in the disappearance of 


feelings of hopelessness, helplessness, and doom; 
(c) disappearance of inferiority and guilt feelings, 

(d) disappearance of atti 
tudes and feelings. 2. Complete objective and par- 
This 
items (a) and spatiotemporal acceleration of items 
(d) the 


resumption of effectiveness 


and self-destructive 


tial subjective symptomatic relief included 


(hb) and mentioned above, resulting in 


predepression social 
(as judged by the patient’s performances and rela 
tives’ reports) without a complete subjective com 


fort Patients 


were classified as markedly, 
moderately, or slightly improved if they fell into 
Category (1) or (2) or items (a) and (hb) of 


Category (1), respectively. The patients showing 


Asima 


Vispo 


DEPRESSIVE 


rapeutic Results of Imipramine 


Marked 


48 (38.00, 


STATES 


Improvement 


Moderate Slight Nil 


3 ) 
1 ! 1 ! 


slight improvement were not considered thi 


general therapeuts 
The 


performed on the first 


appraisal of the drug 


following biochemical investigations were 


50° hospitalized patients 


liver function tests twice a week; white blood 
cell count, differential count, and urinalysis once 
a week; blood pressure and temperature, pulse, 
and respiration readings twice a day. In the re 


maining hospitalized patients the blood count was 
blood 


respiration 


performed once every two weeks, and the 


pressure and temperature, pulse, and 


readings once a day 


Results 


We shall discuss the results in two parts 
according to the depth and details of ob 
servations: gross specific clinical re 
sults. 

Clinical Results. 


discussed under five headings: depressions, 


Gross These will be 
depressions associated with other syndromes, 
other syndromes, therapeutic maintenance, 
and. side-effects. 
1. Depressions: There were 98 more o1 
less “typical” cases of depressive states 
which could be categorized into 52 instances 
of psychotic and 46 instances of neuroti 
depressions. The difference between psy 
chotic and neurotic 


depressions, in our 


opinion, is a matter of intensity of experi 
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ential events and the depth of regression, 
so that there is a continuum between them; 
however, for the sake of exposition and 
comparison, we have maintained an arbitary 
division. 

Psychotic depressions consisted of 11 
cases of agitated, 29 cases of nonagitated, 
and 12 cases of involutional states. General 
therapeutic response was marked improve- 
ment in 24 patients and moderate improve- 
ment in 18 patients. There was no difference 
in responsivity between agitated and non- 
agitated patients. The latter showed as good 
a response as the former. Of 46 neurotic 
depressed patients, 16 showed marked and 
23 moderate improvement. Thus, out of 
98 with uncomplicated depressive states, 81 
(82.6%) showed significant improvement. 
It should be noted that if imipramine had 
not been used all the patients with psychotic 
depressions, and probably many with the 
neurotic depressions, would have been put 
on electric shock therapy. Several of the 
patients who received electric shock had 
an inadequate period of imipramine trial 
(one week), or the therapist thought it too 
risky to wait because of self-destructive 
tendencies. Another important point of note 
was that 22 patients (18 with psychotic 
and 4 with neurotic depressions) among 
those with typical depressed states had a 
previous history of many hospitalizations 
had 
somatotherapy, including EST, in five with- 
effect. 
12 of these patients showed marked and 8 


and been treated with all forms of 


out any With imipramine therapy 
moderate improvement, among them 4 of the 


5 refractory cases. One case remained 
nonresponsive to imipramine, and this was 
a case of chronic neurotic depression of 20 
years’ duration. These observations led to 
that 


superior in effectiveness to EST the 


the impression imipramine seemed 


majority of instances. 
Finally, it may be worthy of note that 
there were instances of 


two periodic 


premenstrual depression which markedly 
improved under imipramine therapy, and at 


the time of writing these patients’ pre- 
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menstrual depression of many years has not 
recurred for six months. 

with Other 
There were 28 patients in this 
consisting of 14 
(“borderline 


2. Depression Associated 
Syndromes : 
mixed 


category, with 


neuroses states”), 4 hypo- 
chondriacs, 6 schizophrenics, and 4 alco- 
holics, in all of whom depression was a part 
of the phenomenology. 

Of 14 with mixed neuroses, 8 showed 
significant improvement (3 marked and 5 
moderate); of 4 hypochondriacs, 1 showed 
marked and 3 moderate improvement, and 
of 6 schizophrenics, 2 showed marked and 
3 moderate improvement. The improvement 
seemed to have occurred exclusively in the 
depressive component of the phenomenolog- 
ical picture, with no change in paranoid, 
obsessive-compulsive, or hysterical aspects. 
This particularly four 
alcoholics, who showed marked improvement 


was evident in 
in their subjective feelings and abandoned 
the use of alcohol, In these patients alcohol 
was used exclusively to alleviate the feelings 
of depression, All of them ingested alcohol 
periodically, and in very rapid 
(“gulping the stuff down’) 
of this feeling. 


Way 


, to get relief 
It seemed that imipramine 
had eradicated somehow this depressive core, 
and thus eliminated the necessity for 

This result 
consider the 


similarity of psychodynamic problems in 


alcoholic intake as a defense. 
is not surprising if we 
depression and addiction (see “Comment” ). 

In general, out of 28 complicated depres- 
sive states, 19 (67.80) showed appreciable 
improvement. 

All in all, among 126 patients with de- 
pressive states (98 uncomplicated and 28 
100, i. e@., 79.29%, 


significant improvement (48 


complicated ) , showed 


marked and 
52 moderate ). 
3. Other Syndromes: In this category 


there were 19 cases: 6 schizophrenia, 1 
character neurosis, 7 obsessive-compulsive 
neuroses, 2 anxiety neuroses, 1 conversion 
hysteria, and 2 organic brain syndromes. 
showed 


attributable to a 


Only one of the organic cases 


moderate improvement 


better utilization of aggressive energy. The 
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smallness of the samples of nondepressed 
patients was due to this apparent ineffective- 
ness of imipramine in such conditions. 

4. Therapeutic Maintenance: Regardless 
of the dosage regulation, there were three 
points worthy of note: (1) therapeutic lag, 
(2) long-term maintenance treatment and 
(3) rapid relapse and remission after the 
cessation and resumption of imipramine, 
respectively. 

A certain lag in the therapeutic response 
was noted in all patients after the onset of 
imipramine therapy. About 106 of patients 
responded within three days, 30% within 
the first week, 30% within the second week, 
and the the third fourth 
administration of the 
drug had no particular effect. The duration 
of treatment cannot be definitely stated at 
present. Kuhn and Lehmann ** are of the 


rest within and 


weeks. Intravenous 


opinion that the drug should be used as 
long as the natural course of the depressive 
episode is thought to last. This being very 
problematic, our impression led to the 
temporary conclusion that a period of three 
months after the symptomatic relief should 
be the optimum length of a maintenance 
therapy, after which the drug should be 
discontinued gradually within 10° days. 
Almost all patients whose treatment was 
the month of 


imipramine relapsed into their previous de 


discontinued — after first 
pressive state. The point of note, however, 
was the rapidity of relapse and remission 
when the patient resumed his imipramine 
intake. The relapse in several instances, 
in which patients stopped the treatment 
occurred 
within 12 hours. Remission of the depres- 


because of symptomatic relief, 
sion could be obtained in these cases within 
24 hours after the resumption of imipramine 
the initial 
therapeutic lag. The reasons for this may 
be threefold: 


intake. This is in contrast to 


1. The original remission is 
due to suggestion effect, transference im- 
provement, or other psychodynamic mecha- 
nisms. 2. A level of 


certain optimum 


imipramine saturation is necessary in the 


body or in certain neuronal sets, below 
which the depressive state will return; but 


Azima—Vispo 
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to counteract it an addition of only a small 
amount of the drug is necessary. When this 
is added, the optimum level of imipraminiza- 
tion is rapidly reached and a_ remission 
occurs. 3. The rapidly relapsing and _re- 
mitting patients are among those 10% who 
originally do not show a long therapeutic 
lag. 

5. Side-Effects : 
consequences, infrequent, and decreased or 
the 
medication, Only in two cases was the drug 


These were of minor 


disappeared solely with decrease of 
discontinued, in the one because of exacerba 
tion of a chronic eczema and in the other 
because of sleepiness, which prevented the 
patient’s social functioning. 

In order of frequency, side-effects con 
sisted of dry mouth (about 200 ), perspira 
tion (about 106¢), slight tremor of upper 
15 of patients 
receiving more than 50 mg. daily), dizzi 


extremities (in about 
ness and blurred vision (5), pruritus and 
skin rash (300), nausea and vomiting (3€¢ ), 
and a rise in alkaline phosphatase (2 ). 

There was one case of hypotension, and 
one patient who was suffering from chronic 
eczema and ulcerative colitis experienced an 
exacerbation of both the skin and the bowel 
conditions. 

Specific Clinical Results 


tained 


These were ob 
from the close observation of 10 
patients who responded favorably to the 
treatment. In these patients, concomitant 
with imipramine administration, the follow 
ing more or less specific changes seemed to 
occur. 

Guilt: 
It was noteworthy that the changes seemed 


1. Disappearance of leelings of 
to have occurred in this particular form of 
anxiety, which is the feeling of guilt and 
which involves aggressive drives and their 
direction and relation to different parts of 
the psyche. Anxieties of other form re 
mained unchanged. This was clearly seen in 
The 


anxiety of anxiety neuroses did not change, 


anxiety neuroses and mixed states. 


and in mixed states the only part of the 
clinical picture which seemed to have been 
altered was the depressive component. 
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2. Change from Feelings of Helplessness 


to Those of Hopefulness: This was closely 
connected with the relief of guilt feelings 
and also indicated, phenomenologically 
speaking, an “opening” into the world 
which, dynamically speaking, could be seen 
as the regaining of the possibility of 
libidinal investment of external objects. 

3. Change from Relatively Excessive 
Painful Preoccupation with Internal Hap- 
penings (Internal Object Relations) to a 
Relatively Optimal Preoceupation with 
ternal Happenings (External Object Rela 
tions): This was apparent in a decrease in 
the intensity of complaints (“IT am going 
crazy’; “there is something wrong with 
me’; “| keep thinking and thinking about 
myself,” ete.); an increase spontaneity 
and responsiveness; an increase of what was 
expressed by one patient as “outgoingness,” 
associated with an increasing interest in the 
environment, 1, e., home, work, ete. 

Appearance of Elation (light Pa- 
tients), Hypomanie State (One Patient), 
and Manic State (One Patient): The ela- 
tio Was an exaggerated state of well-being, 
which gradually, within about three weeks, 
normalized itself. The hypomanic and the 
manic states occurred in patients with a 
previous history of — manic-depressive 
swings. 

5. Increased Ability to [express Aggres- 
sion: It seemed that aggression, instead 
of being turned inward (“I am bad”; “I 
am no good’) could be turned outward 
(“lam so mad”). This was apparent in 
the disappearance of suicidal ideas, appear- 
ance of bouts of anger, and an increased 
desire to “do things,” and also to be “‘out- 
going,” as was mentioned above. two 
instances the bouts of anger were partic 
ularly conspicuous because they occurred in 
patients who had been suffering for years 
from mild depression and feelings of in- 
feriority, never capable of manifesting 
overtly any anger. corroborative evi- 
dence was the disappearance of headaches 
in almost all instances where this symptom 
was present. The role of repressed aggres- 
sion in the psychological etiology of head- 
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ache being of importance, it is felt that the 
possible release or shift of aggressive 
energies under imipramine may explain the 
headache-relieving effect of the drug in 
certain instances. 

6. Disappearance of the Need for Alco- 
hol Intake: This occurred in four patients 
who were using alcohol to get relief from 
feelings of depression. These patients had 
received all kinds of drugs before, without 
any benefit. Under imipramine, for the 
first time in many years, their bouts of de- 
pression, with subsequent need to consume 
alcohol, did not occur. 

7. Appearance of Basic, Predepressive 
Personality Patterns: This was particularly 
apparent in relatively recent (within two 
years) depressions. Patients with hysteria, 
obsessive-compulsive neuroses, and char 
acter disorders who had become depressed, 
for a variety of reasons, returned to their 
former states after the depression was elim 
inated from the clinical picture. No change 
in the predepression personality structure 
could be initiated. This was also true (as 
was mentioned above) for patients with 
anxiety neuroses, hysterias, obsessive-com- 
pulsive neuroses, and character disorders 
without depression, who remained unaf- 
fected by the drug. 


Comment and Conclusions 

The above data indicate that imipramine 
has a powerful antidepressant activity. If 
further trials show the same level of effi 
ciency as was observed in the present 
series of cases, it can be stated that a turn- 
ing point in the symptomatic improvement 
of the depressive states by pharmacotherapy 
has been reached. This will lead to a con- 
siderable decrease in the use or elimination 
of electric shock in these states. 

From a_ theoretical point of view the 
mode of action of imipramine remains to 
be considered. This can be done within two 
frames of reference: organic and dynamic. 

1. Organic I1yvpotheses.—The present in- 
vestigation being solely clinical, there is 
very little, if any, comment which can be 
made about the organic mode of action of 
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imipramine. However, the following obser- 
vations may give certain clues concerning 
the organic mode of action of imipramine. 

(a) Similarity of the chemical structure 
of imipramine to phenothiazines, particu- 
(b) 


effects be 


larly promazine or 
marked 


chlorpromazine; 
clinical 
tween imipramine and phenothiazines. The 


differences in 


latter substances have no alleviating effect 


on depressive states, sometimes produce 


them, and more particularly 


and excitation, elation, 


counteract 


mania and some- 


times anxiety states. In two instances in 


which a manic state occurred in patients 


whose depression had been relieved by 
imipramine and in five other instances in 
which certain degrees of agitation and anx 
lety occurred, the addition of chlorproma 
zine successfully normalized the clinical 
picture. 

From these observations it may be in- 
ferred that imipramine either has an anti- 
phenothiazine effect or acts on a different 
neuronal system. Considering that the cen 
tral reticular activating system has both an 
inhibitory and an excitatory component, it 
may be conjectured that imipramine influ 
ences the inhibitory and chlorpromazine the 
excitatory component of the system, or they 
act antagonistically on these components, 
according to their presenting state at the 
time of drug administration. Of course, 
difficulties arise when one wishes to corre 
late directly the excitation and inhibition 
in the physiological sense to similar states 
from the psychological point of view. In 
addition, the states of mania and depression 
and 


inhibition for which suitable physiological 


are not merely states of excitation 
correlates can be found. Their complexity, 
from an experiential point of view, sur 
passes any purely physiological oriented 
conception. 

2. Dynamic Hypothesis As we have 
pointed out elsewhere,®* in all psychophys 
iological studies the ultimate problem is the 
ever-present dilemma of body-mind_ rela- 
tionshp. In psychopharmacology this prob 
lem can be posited by asking: 


Hlow does 


the administration of a chemical substance 


Azcima 


‘is po 
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produce an alteration in a psychodynamic 
state resulting in a change in or relief of 
certain clinical symptoms? To say that a 
drug intluences the reticular system, or acts 
as an antimetabolite, does not answer the 
question, For us the search for locality 
of influence or chemistry of change as such 
cannot clarify the matter of psychological 
alterations concomitant with pharmacother 
apy. It is in the psychodynamic framework 
itself that the solution must be sought. We 
feel that the 
provides adequate conceptual material for 
this purpose, 


psychoanalytic framework 


and it is in the economical 
principle of the mind where an explanatory 
The 


concept most suited seems to us to be that 


and linking concept may be found. 


of cathexis or cathecting which 


cnergies 
involve both drives and object relations, 
there uninvested 


this 


uncathected, 
We are 


conclusion because epistemologically it 1s 


being no 
psychic energy. also led to 


simpler to maintain that a chemical sub 
stance affects drives which have an organic 
source rather than a psychological construct, 
such as ego. A change in the organic sources 
of drives, regardless of their neurological 
topography, produces a shift the 
getics of the mind, in cathecting energies 
and their topographical investment 

the observations above 


Irom mentioned 


under the “Specific Clinical Results,” we 
think that the following temporary infer 
can be 


ences made as to the changes in 


psychodynamic state: 1. Coneomitant with 


imipramine administration, a 


shift of 


temporary 
cathecting 


aggressive energies 


seems to occur. The principal change ap 


pears to be in the direction. of aggression 
from inside to outside. 2. This shift affects 
in particular the imternal object system of 
this 
nection should be noted the disappearance 


control (superego elements). In con 
of the need for alcohol intake imipra 
mine-treated that 
superego concept plays in the explanation 


patients and the role 


of depression and addiction.* 3. This leads 


to a readjustment of libidinal investment. 


4. No definitive alteration of basic person 
and the economical 


ality structure occurs, 
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shift involves only the recent imbalances 
of psychic economy. 


Summary 

Imipramine, an iminodibenzyl derivative, 
was given to 145 patients, consisting of 
126 with depressive states and 19 with other 
mental syndromes, with an average oral 
daily dose of 100 mg. and an average dura 
tion of three months. 

The depressive states consisted of 98 
“typical” and 28 atypical cases. In the 
former group 82.6% showed marked to 
moderate improvement and the latter 


group 67.0. 


There was a therapeutic lag of three days 


to three weeks before the clinical response 
would become manifest. The optimum pe- 
riod of therapeutic trial was about three 
months. Side-effects were minimal. 

The specific changes concomitant with 
imipramine administration were investi- 
gated in 10 closely observed patients. These 
were the disappearance of feelings of guilt; 
a change from feelings of helplessness to 
those of hopefulness; a change from rela- 
tively excessive preoccupation with internal 
object relations to a relatively optimal pre- 
occupation with external object relations; 
appearance of elation in eight patients, 
hypomanic state in one patient, and manic 
state in another; an increased ability to 
express aggression; the disappearance of 
the need for aleohol intake in four alco- 
holies; the lack of alteration in basic, pre- 


depression personality structure, which 


reappeared after the relief of depression. 
3ased upon these observations, a dynamic 
hypothesis was forwarded that concomitant- 
ly with imipramine administration a change 
in the direction of aggressive drives and 
aggressive cathecting energies seemed to 
occur in relation to the internal object sys- 
tem of control (superego elements ). 


Allan Memorial Institute, 1025 Pine Ave., \W 
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Announcement 


The oF NeurotoGy anp PsycHiarry was first published in 1919. At that 


neurology and psychiatry were considered related subject 
would serve both adequately 


time 
fields and it was thought one journal 


Over the years, psychiatry has been emerging as a distinct specialty. The volume of litera 


ture has increased to such an extent that official publications reporting psychiatry either could 


not absorb it or felt the need to condense the material to accommodate more contributions 


Psyentarry should 
that its emphasis over the vears had been neurological 

In July, 1956, an effort was made to give equal emphasis to both neurology and psychiatry 
by dividing the ArcHIves oF NEUROLOGY 

editorial board for the Section 
Psychiatry 


Psychiatrists began to feel also that the ArcHives of NeurotoGy AND 


allot more space to psyclnatry, 


AND PSYCHIATRY into a two-section journal, with ar 


on Neurology and a separal board for the 


Section on 
Phis division had the effect of reducing the number of pages devoted to neurology, 


and the result was late publication dates for accepted articles, with the natural development 
of a large backlog. More psychiatric manuseripts 


were now submitted to the ARCHIVES, and 
only very high editorial standards 


and a high rate of rejection prevented a large backlog 
from forming 


The final development is to publish two separate journals. ‘The division is prompted by 
the demand by both neurologists and psychiatrists for more text pages; by 


the neurologists, 
who feel the quality of 


a journal devoted exclusively to neurolog 
by the psychiatrists, who believe it 


distinct clinical Spec lalties 


can be much improved, and 
Is more realistic to recovmze neurology and psychiatry as 
Consequently, July, 1959, will see the introduction of 


yournals—the 4. Archives of Neurology and the A.M. Archives 


these two 
f General Psychiatry 
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BOOK REVIEWS 


L’exploration chirurgicale stéréotaxique du lobe temporal dans |’épilepsie temporale. |} 
|. Talairach, M. David, and P. Tournoux. Price, ? Pp. 132. Masson & Cie, 120 boulevard 
Saint-Germain, Varis 6°, 1958 


This study consists of two parts: (1) an anatomical part which treats of the system ot 
reference which the authors lave adopted for stereotaxic interventions on the most important 


2) a surgical part describing their stereotaxic apparatus and the 


temporal structures, and 
operative technique used. The text is contined strictly to the description of surgical technique 
concerned with stereotaxic exploration of the temporal lobe. There is no description of the 
techniques used for exciting or registering the activity of the structures. It is stated that 
these will be dealt with in due course by Dr. Baneaud and M. B. Dell 

The tirst part contains a series of ap plates showing serial sections of the temporal lobe 
in sagittal and frontal planes. These plates are excellent. Only one criticism might be made 
It is not clear what ts the exact level of each section or what imterval separates them. Accom 
panyving the plates is a series of diagrams showing the range within which may be found the 
important structures m relation to the basal planes of the imstrument 

In the second part there is a very clear account of the authors’ stereotaxic mstrument and 
the methods of its employ \dded is an interesting chapter on anesthesia. The authors state 
that they have never had an infectious or hemorrhagic complication 

The authors direct their imstrument by measurements from the shadow of the temporal 
horn of the lateral ventricle established by roentgenography after intraventricular injection 
of Lipiodol. They state that their researches tend to confirm the variability of expression 
and localization of epileptic foci im temporal epilepsy and also the dithculties of interpretation 
They bring important data for the therapy, which has already given more than satisfactory 
results, with a minimal operative risk, small lesions, and insignificant complications. They 
recommend the method as a desirable substitute for open operation and gross lobectomy. We 
will look forward to the publication of their physiological data and results 
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The ultimate goal of every psyehia 

ISCHARGE trist is tosee his hospitalized patients 

discharged. Pacatal ean help in 

attaining this objective. Pacatal is 

excellent for patients with a promising future those who have been hospi- 

talized less than two vears——-because it keeps them accessible, ambulatory, 

and alert. On Pacatal, patients display a greater warmth of personality and 

Willingness to cooperate. They are more responsive to psychotherapy and 
are able to establish a better relationship within their environment. 


In a one-year follow-up study of 67 schizophrenic patients treated with 
Pacatal, Vorbuseh' found that 23 (or 34 per cent) were able to leave the 
hospital, and only 6 had to return for further treatment. A similar report 
by Feldman? noted a 36 per cent release rate in Pacatal-treated patients, 
with only 9 per cent returning from parole. 


Dosage: Tnstitutionalized patients—range 100 to 500 mg. per day (average 300 mg.). 
Usually begin with 50 mg. b.id., increase by 50 mg. every 5 to 7 days. 
Ambulatory pationts—symptoms usually controlled with 25 mg. 3 or 4 times daily 


Supplied: 25 and 50 mg. tablets in bottles of 100 or 500 
Available in 2 ce. ampuls (25 mg. ce.) for parenteral use 


1. Vorbuseh, H. J. Clin. & Exper. Psychopath., 1950 
2. Feldman, P. Eo: Am. J. Psyehiat. 275:736 (Peb.) 1959 


tor normalization... not sedation 


Pacatal 


brand of MORRIS PLAINS, 
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YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 


practitioners, specialists, teachers, 
editors, writers, investigators, stu- 


dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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HALL-BROOKE 
An Active Treatment Hospital, located one hour from New York 


A private hospital devoted to active treatment, analytically-oriented psychotherapy, and the 
various somatic therapies, 


HALL-BROOKE, Greens Farms, Box 31, Conn. 
Tel.: Westport CApital 74-1251 
George 5. Hughes, M.D. Robert Isenman, M.D. 
Leo H. Berman, M.D. John D, Marshall, Jr.. M.D. 


Albert M. Moss, M.D. Peter P. Barbara, Ph.D. 
Louis J, Micheels, M.D. 


THE LAVERMORE SAMTARIUM and PSYCHIATRIC CLIMG 


Livermore, California 
Telephone: Hilltop 7-3131 
Oakland Office—411 30th Street 
FOR THE TREATMENT OF NERVOUS AND MENTAL DISORDERS 


THE OPEN CONVALESCENT DEPARTMENT, ior nervous and general patients; the COT- 
TAGE DEPARTMENT, for mental patients. Features: near Oakland and San Francisco; ideal 
climate; large beautiful grounds; hydrotherapy, athletic and occupational departments; clinical labora- 
tory; large nursing force. Rates include room, suitable diet. medical care. general nursing and routine 
examinations. 

HERBERT E. HARMS, M.D.—Superintendent 


The “well-informed” patient can help you, by 
helping himself. For reliable information on this subject, 
have your patients read: 


HEALTHY HEARTS 


A collection of Hygeia articles: The War Against Heart Dis 
DISEASE eases Still Rages, Hearts in the Breaking, Preventing Heart 

Attacks, Heart Diseases of Middle Lite. 

20 pages, 20 cents 


STROKE 


In relation to overweight, hardening of the arteries, high blood 


AN INAISCYIMIN ALE blood lors, diaberes 


by William W. Bolton 


8 pages, 15 cents 


killer, HEART ATTACK 


Covering types of attacks, symptoms, relief and heart diseases 
by Walter Modell 


12 pages, 15 cents 


touching 


A KITCHEN FOR THE “TAKE-IT-EASY" COOK 


Designed for the cardiac housewife, but the work-saving ideas 
can be applied in any kitchen. Illustrated 
the Young by Anna May Wilson 


16 pages, 20 cents 


or old WRITE TO: 


BUREAU OF HEALTH EDUCATION 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN - CHICAGO 10 
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SPARINE quickly controls the excitement and hostility of acute 
and chronic psychoses. As a practical adjunct to formal psy- 
chiatric measures, SPARINE simplifies care, facilitates accessi- 
bility, speeds social rehabilitation. 


SPARINE gives prompt control by intravenous injection and effective 
maintenance by the intramuscular or oral route. It is well tolerated in 
all three methods of administration. 


Comprehensive literature supplied on request 


Sparine 


Promazine Hydrochloride 


Philadelphia 1, Pa 


HYDRO 


INJECTION TABLETS SYRUP 


i 
ae 
153 
agi 


ompazine* on the admission service . 
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Because ‘Compazine’ quickly controls agitation lusions and hallucinations, usually 
without depressing tin * patient, | articularly useful during the diagnostic 
f 


screening o and coopers 
and 


iG SMITH KLINE & FRENCH LABORATORIES, PHILADELPHIA 


isturbed 


ht 
kly 
Reg. Pat. Off. { SKI 
for yrompt and effective COntrol O 


an important problem 
in today’s living! 


The following articles from TODAY’ S AE! AL 


available in one pamphlet for 50 cents¢ fee 


ALCOHOLICS rit the of a member, the basic treat- 
ment procedures are deg@tibe problems @enfronting the alcoholic 
discussed. 


ALCOHOL AND connatng OF THE LIVER. Relationship Hetwee 


cirrhosis. Increasing stress on nut Faighhdif erences. by Russell S, 


HOW TO HELP A PROBLEM DRINKER? Waderstanding the alcoholic’s capabiligal 
necessity of help, « causes of his condition. byeEd w are A. Strecker and Francis T. Chain, 


THE TREATMENT ‘OB,AL COHOLISM, Tracing the steps from consi te alcoholic 
that he is sick ——— atmentiandeeut@Mby Lewis Inman Sharp . 


CONDITIONED REPREX TREATMENT OF CHRONIC ALCOHOLISM. 
among methods of treatmety today, its development and correlation with personality factd 
by Walter L. Voegtlin 


INSTITUTIONAL FACILITIES FOR THE TREATMENT OF ALCOHOLISM. 
parative differences, in drinkirfyagith the last century, new establishments and petttrds of 


treatment, lack of tained ens by E. H. L. Corwin 


other pamphlets available —— 


on Alcoholism. by Marvin A. Block nts 


1 AM THE widow AN Al articles combi 
16 pages, 20 cents 


HOW EXPERTS MEASU be A 
room case. by H. A. Heise, 8 pages, [5 cents ~ @ 


BARBITURATES, BOOZE AND OBITUARIES. A 
alcohol and barbiturates. by Donald A. Dukelow, 4 pages, 


TWELVE STEPS FOR ALCOHOLICS, A fran 
behavior. by Richard Lake, 6 pages, 10 cents 


ALCOHOLIS ase. by Chairman of 


address requests to... 


ORDER DEPARTMENT 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET, CHICAGO 10, ILLINOIS 
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NEUROPSYCHIATRIC INSTITUTIONS 

SPECIAL SCHOOLS and SANITARIA 
Advertising in 

A.M.A. Archives of NEUROLOGY and PSYCHIATRY 


Display announcements of the following institutions appear regularly in A. M. A. 
Archives of NEUROLOGY and PSYCHIATRY. For advertisements of those institutions 
which run on an every-other month basis it would be y to lt the advertis- 
ing section of a previous or subsequent issue. 


ADAMS HOUSE Boston, Jamaica Plain, Mass. 


James Martin Woodall, M.D., Medical Director 


Asheville, N. C. 


Georgetown, Mass. 


Godfrey, Ill. 


Dr. Groves B. Smith, Superintendent 


DEVEREUX FOUNDATION Santa Barbara, Calif.—Devon, Pa. 
Fdward L, French, Ph.D., Director 


Heide F. Bernard, Executive Director 


FAIRVIEW SANITARIUM Chicago, Ill. 
Dr. J. Dennis Freund, Medical Director 


LIVERMORE SANITARIUM Livermore, Calif. 


O. B. Jensen, M.D., Superintendent and Medical Director 


MARY POGUE SCHOOL, INC Wheaton, Ill. 
G. H. Marquardt, M.D., Medical Director 


Samuel Liebman, M.D., Medical Director 


INDEX | 
> 
| 
Wm. Ray Griffin, M.D. | vee 
| 
M. Sehlomer, M.D. 
| 
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| 
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SPECIALTY JOURNALS 


PUBLISHED MONTHLY 
BY THE AMERICAN MEDICAL ASSOCIATION 


each journal offers 

the latest medical findings by 
outstanding authorities in 

its special field . . . 

of value not only 

to the specialist but 


to the general practitioner as well 


to order your subscription to one of the A.M.A.’s 


specialty journals use the form below 


535 North Dearborn © Chicago 10 APO's sess: 


Possessions 

Please enter my subscription to the specialty journal checked at right [] A.M.A. Arch. Neurology and 
Remittance for | | one year | | two years is enclosed. Psychiatry $14.00 $14.50 $15.50 
Start my subscription with the next Issue ([) A.M.A. Arch. Dermatology... 12.00 12.50 13.50 
[| A.M.A. Arch. Industrial Health. 10.00 10.50 11.50 
A.M.A. Arch. Internal Medicine 10.09 10.50 11.50 
A.M.A, Diseases of Children 12.00 1250 13.50 
A.M.A, Arch. Surgery 14.50 15.50 
ADDRESS A.M.A. Arch. Pathology 10.50 11.50 

A.M.A. Arch. Ophthalmology. . 12.50 13.50 
ZONE STATE__ A.M.A. Arch. Otolaryngology.. 14. 14.50 


NAME 
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YOUR ANSWER MAY 


BE“! DON’T KNOW” 


OR “VERY SOON.” 


VESPRIN MAY MAKE 
THE DIFFERENCE 


j € acy the management sychot 


a 0 patients In 
schizophrenia, manic states, and psychoses associated with organic brain disease, Vesprin 
controls intractable behavior patterns making patients more accessible to psychotherapy. Ex- 
citement, panic, delusions, hostile behavior are moderated to permit early insight for rapid 
progress into resocialization and rehabilitation. Not only is Vesprin a drug of choice for initial 
therapy, but it may prove effective in patients who fail to respond to other phenothiazines 


Vesprin does not ‘oversedate your patients into sleepiness, apathy or lethargy and drug 
induced agitation is minimal. It is relatively free from side effects.!? Skin eruptions, photo 
sensitivity or hyperthermia have rarely been reported. Individual dosage levels are easily 
established. Intramuscular injection causes no pain or tissue irritation. Vesprin often brings 
improvement in chronically disturbed patients refractory to shock therapies and other drugs.*-* 
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from the 


EARLIER RESULTS IN DEPRESSION. 


erapy. Rapidly relieves 


, Insomnia. 


HELPS YOU OBTAIN 


of psych 


@ Helps im 


4 
@ Facilitates psychotherapy . . . patients become more 
readily accessible and communicative. Improves possi- e rol’ 


MARKED IMPROVEMENT WITH 


REPORTED IN THREE 
PSYCHIATRIC STUDIES 


NUMBER OF 
PATIENTS 


TYPE 
OF 
PATIENTS 


DOSAGE 


DURATION OF 
TREATMENT 


RESULTS 


ADVANTAGES OF 


STUDY #1 


135 


Depressed, 
chronic psy- 
chotice patients, 
mostly schizo- 
phrenic (hospi- 
talized ) 


1-4 tabs. q.i.d. 
(av. 2 tabs. 
q.i.d.) 


1 wk.-17 mos., 
(av. 1.8 mos.) 


Substantial im- 
provement in 
some im- 
provement in an 
additional 39%.! 


Antidepressant action does not produce ex- 
cessive stimulation, jitters, insomnia 


Restores normal sleep without depression- 


producing aftereffects 


Improves mood without depressing appetite 


DOCUMENTED SAFETY” 


Deprol has not produced hypotension or 


liver toxicity 


Does not interfere with other drug thera- 


pies, or with sexual function 


Can be used in hypertension, 


unstable personalities 


Side effects are minimal 


and with 


STUDY #2 


35 


26 psychotic 
depressions, 
manic-depres- 


STUDY #3 
52 


36 involutional 
depressions, av. 
age 77 (custodial 


sive and involu- patients in nurs- 

tional; 9 neurotic ing home); 16 

depressions (pri- reactive depres- 

vate practice). sions, av. age 65 
(private prac- 
tice). 


1-3 tabs. q.i.d. 1-2 tabs. t.i.d. 


or q.i.d. 


1-25 wks. (av. 
8 wks.) 


6-22 wks. 


Complete or Good results in 

social recovery 78°, of involu- 

in 57°." tional depres- 
sions and in 
69°, of reactive 
depressions.* 


Composition: Each light-pink, scored tab- 
let contains 1 mg. 2-diethylaminoethyl 
benzilate hydrochloride (benactyzine 
and 400 mg. meprobamate. 


Dosage: Usual starting dose is 1 tablet 
q.i.d. When necessary, this dose may be 
gradually increased up to 3 tablets q.i.d. 


References: 
1. Pennington, V.M 
chotic patients. Am. J. Psyct L15:26 
2. Alexander, L.: Chemotherapy of depressio 
meprobamate combined with benactyzine 

thy! benz ate) hydr r 

958. 3. Settel, of de 

in the elderly with a meprobamate-benactyzir 
chloride combination. Submitted for pub 
4. Personal communications from physicians; ir 
files of Wallace Laboratories. 


® 
@ WALLACE LABORATORIES 
New Brunswick, N. J. 


CO-8680 Trrace-many 
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DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ- 
ing: 


© Insulin Shock © Electro-Narcosis 
2828 S. PRAIRIE AVE. © Electro-Shock © Out Patient Shock Therapy 


CHICAGO Available 


Phone VIctory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 
J. DENNIS FREUND, M.D. 
Medical Director Psychiatric Methods. 


‘“‘Beve rly Farm’”’ HOME AND SCHOOL FOR 
INCORPORATED Ne rvous and Back- 


Founded 1897 . 
anaceues 1922 wa rd Ch ild ren 


12 buildings Can accommodate 350 children, 
220 acres of land with contemplated educational 
300 f b improvements for a larger num- 
. eet above = Can accept some suitable 
Mississippi River case for life. 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
**Beverly Farm’”’ GODFREY, MADISON COUNTY, ILLINOIS 


BALDPATE, Inc. ADAMS HOUSE 


Georgetown, Mass. Established 1877 


Geo. Fleetwood 2-2131 


Located in the hills of Essex County, A non-commitment sanitarium and clinic, 
30 miles north of Boston club-like in physical setting and atmos- 
phere, applying re-educational psycho- 


For the treatment of psychoneuroses, therapeutic methods in the study and 


personality disorders, psychoses, alco- treatment of the psychoneuroses exclu- 


holism and drug addiction. sively. 


Located in suburban Boston contiguous to and 


Definitive psychotherapy, somatic ther- the Arucld 


and recreational therapists. James Martin Woodall, M.D., Medical Director 


apies, pharmacotherapy, milieu-therapy 


under direction of trained occupational 


Harry C. Sotomon, M.D. Grorcz M. Scntomer. M.D. 0) CENTRE STREET. BOSTON, 
Consulting Psychiatrist Medical Director Jamaica Plain, 


July, 1959 Will Mark 
The Start Of 


Two Publications 


A.M.A. Archives of Neurology 


A.M.A. Archives of General Psychiatry 


Please Return This Card Before June 9, 1959 
Indicating Which Publication You Choose 
For The Remaining Portion Of 


Your Present Subscription 


Please send me the publication indicated for the remaining 
portion of my present subscription: 


[| A.M.A. ARCHIVES OF NEUROLOGY 


[] A.M.A. ARCHIVES OF GENERAL PSYCHIATRY 


Name 


Address 


RETURN THIS CARD TODAY 


By | 


A.M.A. ARCHIVES OF NEUROLOGY 


EDITORIAL BOARD 
HAROLD G. WOLFE, M.D., Chief Editor 


BERNARD J. ALPERS, M.D. RONALD P. MACKAY, M.D. 
CHARLES D. ARING, M.D. HOUSTON MERRITT, M.D. 
PERCIVAL BAILEY, M.D. JAMES L. O'LEARY, M.D. 
DEREK E. DENNY-BROWN, M.D. ADOLPH SAHS, M.D. 


SUBSCRIPTION PRICES 


United States and Possessions . 
Students, Interns and Residents (U.S. Delivery Only) 
Canada 


Foreign 


A.M.A. ARCHIVES OF GENERAL PSYCHIATRY 


EDITORIAL BOARD 
ROY R. GRINKER, Sr., M.D., Chief Editor 


GEORGE E. GARDNER, M.D. FREDERICK C. REDLICH, M.D. 
M. RALPH KAUFMAN, M.D. DAVID McK. RIOCH, M.D. — 
DOUGLAS W. ORR, M.D. JOHN WHITEHORN, M.D. 


SUBSCRIPTION PRICES 


Students, Interns and Residents (U.S. Delivery Only). 
Canada 
Foreign 


FIRST CLASS 
Permit No. 1376 


Chicago, III. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in The United States 


— Postage Will Be Paid By — 


Circulation and Records Department 
AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn Street 
Chicago 10, Illinois 
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MINIMIZE HAZARDS 
of E.C.T. 


Chloride brand Suceinylcholine Chloride 


“ .. removes practically all 
the previous risks inherent 


9916 


in the treatment. 


Confirming the contribution of “Anectine’ to safe 1.C.T. therapy: 


. Brody, J. 1. and Bellet, S.: Am.J.M.Se. 233 :40 (Jan.) 1957. 

. Impastato, D. J. and Gabriel, A. R.: Dis.Nerv.System 182534 (Jan.) 1957, 

. Impastato, D. J. and Berg, S.: Am.J.Psychiat. 112:893 (May) 1956. 

. Buckley, R. W. and Richards, W. L.: Ohio State M.J. 52:481 (May) 1956. 

Lewis, W. H., Jr.: Dis.Nerv.System 17:81 (Mar.) 1956. 

. Moore, D. C. and Bridenbaugh, L. D., Jr.: Anesthesiology 17:212 (Jan.) 1956. 

. Jacoby, j., et al.: JClin.& x per. Psy« hopathol. 16:265 (Dec.) 1955, 

. Newbury, C. L. and Etter, L. E.: A.M.A.Arch.Neurol.& Psychiat. 74:472 (Nov.) 1955, 

. Newbury, C. L. and Etter, L. E.: /bid. 74:479 (Nov.) 1955. 
. Impastato, D. J.: J.M.Soce.New Jersey 52:528 (Oct.) 1955. 
. Lincoln, J. R. and Broggi, F. S.: New England J.Med. 253:546 (Sept.) 1955 

2. Tucker, W. L., Fleming, R., and Raeder, O.: [bid. 253-451 (Sept.) 1955 

3. Rietman, J. and Delgado, E.: Dis. Nerv.System 162237 (Aug.) 1955. 

. Lewis, W. H., Richardson, D. J., and Gahagan, L. H.: New England J.Med. 252-1016 (June) 1955, 
. Glover, B. H. and Roisum, B. H.: J.Nerv.& Ment. Dis. 1202358 (Nov.-Dee.) 1954 
Saltzman, C., Konikov, W., and Relyea, R. P.: Dis. Nerv.System 16:153 (May) 1955. 
7. Robie, T. R.: J.M.Soc.New Jersey 52:82 (Feb.) 1955, 
. Schiele, B. C. and Margolis, P. M.: Minnesota Med. 38:1 (Jan.) 1955. 
Wilson, W. P., et al.: A.M.A.Arch. Neurol.& Psychiat. 72:550 (Nov.) 1954. 
. Steven, R. J. M., et al.: Anesthesiology 15:623 (Nov.) 1954. 
. Holt, W. L., Jr.: New York State J.Med. 54:1918 (July) 1954, 

2. Holmberg, G., et a/.: A.M.A.Arch.Neurol& Psychiat. 72:73 (July) 1954, 

3. Dewald, P. A., Margolis, N. M., and Weiner, H.: J.A.M.A. 154:981 (Mar.) 1954 
Wilson, W. P. and Nowill, W. KA: Arch. NeuroL& Psychiat. 71.122 (Jan.) 1954 
Moss, B. F., Jr., Thigpen, C. H., and Robinson, W. P.: Am.J.Psychiat. 109-2895 (June) 1953, 

. Holt, W. L., Jr., et a/.: Continia neurol. 13:313, 1953. 
Murray, N.: Texas Rep.Biol.& Med. 11:593, 1953. 
Murray, N.: Confinia neurol. 132320, 1953. 
Alexander, L., Gilbert, and White, 8S. E.: /bid. 13-325, 1953. 
McDowell, D. H.. Rahill, M. A., and Tyndall, J. 31-2140, 1952. 
Holmberg, G. and Thesleff, S.: Psychiat. 108:812, 1952 
2. Altschule, M.D. and Tillotson, J.: New England J.Med. 238-113 (Jan.) 1948 
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